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STATE OF CALIFORNIA—BUSINESS AND TRANSPORTATION AGENCY RONALD REAGAN, Governor

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
1120 N STREET _
'SACRAMENTO, CALIFORNIA 95814

January 6, 1975

gL

Honorable James D. Driscoll
Chief Clerk of the Assembly
State Capitol

Sacramento, California

Dear Mr. Driscoll:

It is a pleasure to present the attached report on the
pProblems associated with Abandoned Tires in California
and possible solutions as regquested by House Resolution
37 of the 1973 Legislative Session.

Caltrans, through the Transportation Laboratory, is
experimenting with the usage of used tires and other
waste products in embankments for transportation fa-
cilities. Other possible uses, being explored by others,
are oriented towards utilizing the "energy" potential
within the tire. The report discusses each of these in
detail. Information from other state, federal and local
agencies and firms was solicited and is included as part
of the report.

Caltrans appreciates the opportunity to participaté in
examining these problems confronting Californians and
their possible solutions.

Sincerely,

WARD C. ULLRICH

- Director of Transportation

i
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" 1973 Séééion of the Legislature

HOUSE RESOLUTION NO. 37

Relative to tires

WHEREAS, Abandoned tires constitute a health hazard,
oftén serve as a breeding place for mosquitoes, and con-
stitute a fire hazard as well as an eyesore; and

. WHEREAS, The disposal of abandoned tires is becoming
increasingly more expensive; now, therefore, be it

" Resolved by the Assembly of the State of California,
That the Department of Public Works* is hereby requested
to study the problems of, and possible solutions to,
disposing of used tires, giving consideration to the
possibilities of recyeling such tires; and be it further

- Resolved, That the Department of Public Works* submit
the conclusions of its study to the Assembly by January 6,
1975; and be it further _

" Resolved, That the Chief Clerk of the Assembly trans-
mit-a copy of this resolution to the Department of Public
Works®. -
" Resolution read, and referred by the Speaker Pro
Tempore to the Committee on Rules.

*Départment of Public Works officially became Department
of Transportation on July 1, 1973.

- wwwyfastio.com
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" InrRopucTION

In 1973 the Assembly of the State of California passed House
Resolution No. 37 requesting the Department of Transportation
(formerly Public Works) to "study the problems of, and possible
solutions to, disposing of used tires, giving con51derat10n to
the possibilities of recycling such tires, and to submit the
conclusions of its study to the Assembly". 1In the language of
the resolutlon, this request was in response to the fact that
the dlsposal of abandoned tires is becoming increasingly more
expensive, constitutes a mosquito breeding health hazard, a
fire hazard and an eyesore, ‘

The Department of Transportation, Transportation Laboratory
initiated ‘investigations into the used tire problem in four
major - areas:

1y PLiterature‘review of various aspects of the used tire
- problems ahd solutions.

2) Correspondence and discussions with interested public
‘agenc1es.j
3) Corre5pondence and discussions with interested private

organizations.,
4)“ Ongofng phyeical laboratory and field research experiments.

This report presents the results of these investigations and
tests. The report summarizes some of the problems involved
with tire disposal as determined from contacts with tire dealers
and disposal site operators throughout the State. An evaluation
of the status and trend of the problem is also presented.

California is one of the largest sources of used tires in the

country. ‘The ultimate major receiver of this waste material

is the dlSposal industry, mainly dumps and sanitary landfills.
. About 30% ‘of used tires are recycled by retreadlng, reclaiming,

or splitting, while minor guantities are used in miscellaneous

applications.

Possible solutions to the used tire problem are discussed under

four major categories: sources and consumers, disposal, recycling,

and miscellaneous applications. These are evaluated in terms of
_their technical and economic feasibility.

C\M)PDI www fastio.com
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PROBLEM

Abandonment of tires along roadways, bay shores, vacant fields,
and other areas has presented a problem for maintenance person-
nel of public agencies, local health and fire officials, and
private landowners. In most instances, these problems are guite
localized and have not caused areawide concern as has used tire
disposal at dump sites or accumulation at the handling yards.
The average car owner trades the used tires for "new" ones;
consequently, the tire dealer ends up with the used carcasses.
In cases where the automobile owner has retained the used tire
and later discards it in an unapproved manner, the result has
largely been one of a nuisance more than anything else. Thus,
the overwhelming problem appears to be in the disposal of used
tires by tire handlers.

Historically, used tires have been very difficult to reuse or
recycle because of the handling and energy involved to convert.
a tire to some convenient reusable form. Since the tire cords
are bonded with the rubber, a great deal of energy is required
to shred the carcasses. Consequently, products made from :
recycled rubber are frequently more expensive than if they
were made with new rubber.

For many years, one method of tire disposal has been by open
burning. However, under the State Health and Safety Code, open
burning is not permissible in many areas with the net efféct of
precluding this former method of tire disposal. The disposal
of tires in sanitary landfills has created problems in several
areas as tires are difficult to handle and compact, and have

a tendency to "float" to the surface of the fill, A survey of.
63 disposal site operations throughout the State revealed problems
with tire disposal at about 30% of the sites. Many disposal
sites have refused to accept tires unless shredded or chopped,
while others have increased the disposal fees substantially
either to cover the handling difficulties or discourage their
disposal.

California generated about 22,000,000 used tires in 1973. This
figure is based on a tire sale potential estimate and is illus-
trated geographically by county on Figure 1. The California

1973 motor wvehicle registration distribution illustrated on
Figure 2 corresponds closely with the distribution on Figure 1.
Figure 2 indicates that the number of used tires may be increasing
in some areas while decreasing in others as the vehicle registra-
tion in the counties varies. Figure 3 illustrates the statewide
vehicle registration over the past 8 years and indicates that
total vehicle registration has been increasing by an average

of about 4% per vear. Thus, statewide, the number of used tires
is probably increasing. The effect of the recent "energy crisis"
on this trend is unknown and difficult to predict. :
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Investigation by Sacramento County revealed that tires were
hauled to the County dump from as far away as Salt Lake City
and Seattle. About 30 tons of tires per day were entering the
dump and creating a disposal problem. However, after raising
the disposal fee from $5 to $20 per ton, the gquantity of tires
was reduced by 75% and the disposal problem alleviated.

Other disposal site operators noted similar problems, involving
the importing of tires from another county. Again, the problem
was alleviated by raising the disposal fees. Although raising
the disposal fees initially alleviates the problem, it also
creates other problems such as the dumping of tires along road-
sides or in vacant lots. :

While rubber companies are looking for various ways to recycle
tires, one of the critical problems is the economics of collecting
and transporting the tires. Typical collection costs run from
$9.00 to $26.00 per ton(l). :

www . fastio.com
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FINDINGS

The prbblem Wlth alsp051ng of whole used tire carcasses in
dumps oer 1and—fllls stéms from theéir tendency to float to the
surface. ' Compdctioh i& very difficult to obtain as air voids
are créated within thé tire after it is buried: Chopped or
split tires do not have this problem.

Abandonifient of used tifes along local roads or highways is
very localized and at present, is not a serious problem. 2
non—refundable returfi tax on used tires, excessive dump fees,
or other ‘charges to consumers for disposing of used tires will
probably result in & substafitial problem of tire abandonment
along roadways, fields, of rural areas.

Fir¥e hazards associadted with stacked used tires is a localized
problem. Surveillarice by local fire officials has kept this
preblem Well in hahd:. Tireé Burnihg riormally reguires intense
heat which generally feans that the buriing of tires must begin
with some other burhing mechanism before combustion of the tire
takés place.

Mosqulto ‘breeding in water trapped by tire carcasses stored
outside is a problem during certain times of the year. Control
of this problem could be handled through 1nsect1c1des or require-
mehts for covering stacked tireas.

Several ﬁrOCesses f6F utilizihg the potential energy source
within the tire are being deveéloped. These processes are
primarily c¢ombustion oriefited wheréby the resultant heat is
converted to another energy form such as steam to drive a
géenerator for electric powér produétion. The report discusses
tliése processes in greater detall in the following sections.

Rétreading is a good way £8 récycle tires although the trend
has been downward in recent yéars. Various method for increasing
the "retread" market are presented in the report.

Other usés for abandoned tires, as well as othe¥ potential pro-
grams for alleviating the problem, arée diséussed in the report.

The tire manufacturing industry is expénding considerable funds
and effé¥t toward solving ‘the used tire problem. The Rubber
Mahufacturer's Association industry-wide Environment Committee
is developing programs, poolirg industry knowledge and creating
technical information resources to solve the environmental
problems involved with used tires(2). It appeéears that this
major effort will soon help to alleviate tlhe problem.

ClihPDF - wvw.faslio.com
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The sclution to the used tire problem which considers the tire
as a potential energy source may have considerable merit in
view of the current energy crisis. Tires have 50% more BTU
content than coal. If all the tires scrapped annually in the
United States were converted into energy, the output would take
care of the annual electrical needs of a city the size of

San Francisco. :

%

Three energy recovery systems that appear to have merit include
the Lucas Furnace, the CPU-400 and the Molten Salt Process.
Several Lucas Cyclonic Furnaces have been in operation for about
five years in Europe, and one has been operating in the United
States since May 1974. Since the system will consume whole

. tires, the expense and energy required to shred the tires is
eliminated,

For each of the energy recovery methods, the logistics and
energy expense involved in collecting and transporting the tires
could be somewhat alleviated by installing the fuel energy con-
version plants at tire manufacturing or retreading plants where
the existing distribution systems can be utilized. It has been
suggested that a refundable deposit in the form of a "tire
disposal tax" on each new tire sold would guarantee a supply

of tire for fuel at the installations.

At present the largest single recycler of used tires is the tire
retreading industry. Representatives of the industry believe

that reasonable, workable standards for the industry could lead

to increased usage of retreads by improved quality, and better
acceptance by the public through improved reliability. However,
in terms of percent of new tires recycled, passenger retread tires
have dropped from 25% in 1963 to 17% in 1968. Truck tire recycl-
ing has dropped from 32% to 28%.

The trend for recycling or reuse of rubber waste products is
downward. As a percent of new rubber produced, reclaiming has
declined from 19% in 1958 to 10% in 1968, mainly due to cost,
quality, or aesthetic reasons. Economic factors forced the

. shutdown of the Firestone Rubber Co. reclaiming plant in
Los Angeles. ‘

Although disposal of used tires in sanitary landfills does not

. pose a major problem at the present time, this process is a
waste of a valuable energy resource. Long-range plans could be
developed to discourage the disposal of tires by this method as

v soon as more desirable, alternate solutions become operational,

The newly developed radial and steel-belted tires have tended
to pose problems in recycling and disposal. These tires are
difficult to retread, and to shred. However, these difficulties
may be counterbalanced by their longer mileage performance.

ClibPDF - www .fastio.com
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The use of”tlres 1n the constructlon of artificial reefs for
improvefient of flsherles présents a good solution for the use
of substantial gquantiti&§ of tires for a limited duration.
The California Departmefit of Fish ahd Game has successfully
constructed tire reefs at varidus coastal and inland water

locatiolis throughout the State since 1968,

In general the use of tires or tire by~products iih the con-
‘structiofl of earth embarikments dalso presents a limited duration
solution to the used tire problem. With the completion of the
interstate hlghway con&truction program, the potential use of
used tlres in highway constfdctlon will difinish substantially.

A summary ‘of several major golutions or potential solutions

to the used tire proBlem ig Presented in Table A. An asséssment
of the current status; fea51b111ty, percent of market, and energy
rediired bf each sygtém is provided:
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BUGCESTHED SORUTIONS

Solutlons to the abaﬁﬂoned tire problem can be divided into

th¥ee parts: (1) Collection, and then either (2) Disposal, or
(3) Reé?cling.

(1)

(2)

(3)

The collectlon of abandoned tires and the development of

a dependable centralized source of supply of used tires

is ®ne of the major problems facing the economic¢ utiliza-
tion of the product. -One suggested solution to this

problem is to provide a "tire disposal tax". The tax can

act as an incénktive to guarantee the delivery of the tires

to a central loéation where a refund would bé paid to the
individual delivering the tires. This central agency would
have to classify the used tire according to its most benficial
future use, Thié sy&tem would be beést on a nationwide basis.

Tlres to be disposed could be handled ifi at least two ways:
(a):fD;sposed in sanitary landfills.
(b)';UtiliZed in an energy producing system. Some systems
are now in existence but further research and develop-
~ment is neéded in this field.
Recycllng -~ Used tlres may be recycled by retreading, manu-

facture of by—producis, used in econstruction or reclaimed.
Varlous methods are descrfibed in the text.

- -11-
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DISCUSSION

A review of literature pertaining to various aspects of the
used tire problem and solutions was performed. Sources of
information included: Highway Research Information Service
(HRIS) ;: National Technical Tnformation Service (NTIS); and the
University of California and California State University System
libraries which utilizes the resources of the California State
Library.

v Discussions with interested public agencies for input to possible
solutions and problems were conducted. A summary of the responses
. from these agencies is included in Appendix B, while correspondence
: from public agencies is attached in Appendix D.

Information derived from the literature search and public agencies
was used in discussions with members of the private sector such

as waste disposal companies, gsanitary landfill operators, and
companies that had developed, or were in the process of developing,
new methods for recycling used tires. A summary of the responses
from private organizations is included in Appendix A, while corre-
spondence from private firmg is attached in Appendix C. Input
from disposal site operators is summarized in Appendix E.

Information derived from all sources 1is discussed below under
five major categories: Sources and Consumers, Disposal, Recycling,
Miscellaneous Applications and other potential programs.

A. Sources and Consumers

In 1971 an extensive report on the solid wastes, generated by
the operations of the fabricated rubber products industry, was
prepared by Uniroyal Chemical under contract PH 86—-68-208 with
the U. S. Environmental Protection Agency(3). The distribu-
tion of consumer rubber products by States is tabulated in
Table B and indicates that California generates almost 10%

of the rubber wastes (and used tires) in the United States.
The area distribution is illustrated on Figure 4.

Three major industries consume significant quantities of waste -
rubber products. Retreaders, the largest of the three, extend .
the useful life of worn tires by placing new tread on the old
carcass. The second largest; the Reclaimers, convert the rubber
into a reusable form. The third, the tire splitters, cut out
rubber parts from the carcass and tread areas of used tires.

The destination of used rubbér tires in the United States is
illustrated on Figure 5 and indicates that about 70% of used
tires end up at disposal sites. .

-12-
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TABLE B
DISTRIBUTION OF CONSUMER RUBBER PRODUCT WASTE BY STATES

STATE " TIRES* OTHER  TOTAL
(thousa.nd pounds)
Alabama 98,060 71,790 175,850
Alaska . 6,600 5,390 11,990
Arizona - 71960 30,770 102,730
Arkansas 72,850 42300 115,150
California 598,730 374410 973,140
Colorado 100,860 41,460 142,320
Connecticut 76,670 60,260 136,930
Delaware. 15210 10,690 25,900
Florida 194,640 118,000 312,640
Georgia 126,020 94,030 220,050
Hawaii 12,760 15,000 27,760
Idaho 29,730 15,810 45,540
lllinois ) 289,330 240,200 529,530
Indiana 163220 111,130 274,350
Towa _ 130,990 - 65,820 196,810
Kansas 20,570 51,720 142,290
Kentucky 90,780 72230 163010
Louisiana 116,670 77,360 194,030
Maine . . 30,650 23,080 53,730
Maryland " 95,670 73,940 169,610
Massachusetts 123,740 122,670 246,410
Michigan 239360 186350 425,710
Minnesota 133,070 81,200 214,270
Mississippi 69,800 51,720 121,520
Missouri 194,830 103,000 297.830
Montana 37.020 16,240 53,260
Nebraska 73,000 33,760 106,760
Nevada - 19,650 7,000 26,650
New Hampshire 19,000 14,530 33,530
New Jersey 181,940 114,460 326,400
New Mexico 37,960 22,650 60,610
New York 370,520 400,050 770,570
North Carolina 133900 108,560 242,460
North Dzkota . 29,260 15,000 44 260
Ohio 328370 231230 559,600
Oklahoma 100,720 55,140 155,860
Oregon 85,430 41,890 127,320
Pennsylvania 330,710 269,700 600410
Rhode Island - 23350 20,520 43,870
South Carolina 56,650 56,850 - 113,500
South Dakota 32,390 16,240 48,630
Tennessee 124,000 85,050 209,050
Texas 380,010 2287240 608,250
Utah 42,500 20,940 63,440
Vermont - 11,230 9,000 20,230
Virginia 117,470 94 460 211,930
Washington 105,290 68,000 173,260
West Virginia 48,800 44,020 92,820
Wisconsin 111,770 94,030 205,800
Wyoming * - 16,850 7,700 24,550
Washington, D.C. 28,400 18380 46,780
Total 6,018,960 4,269,970 10,288,930
Percent o 59% 41% 100%

The weight of rubber “lost” through tire wear has been
deducted from these fi Igures.

*Passenger, Truck and Large Tractor.

Source: Reference No. 3
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'FIGURE 5% DISGARDED TIRE DESTINATION

PASSENGER 1968 TRUCK & BUS
,‘J!;
208%
RETREADED 69.1% 38.1% 61.0%
- TO WASTE o
o RETREADED TO WASTE
RECLAIMED
9.1% -
1.0% TIRE SPLITTING 0.8% TIRE SPLITTING
- 0.02% RECLAIMED
~ PASSENGER® %974 TRUCK & BUS*

19.2%

RETREADED -

72.3%
TO WASTE

35.1% 63.2%

RETREADED TO WASTE

RECLAIMED
7.3% -

: G 001X RECLAIMED

" *Based on the production of 220 millien p&iswnger tires *Based on tha production of 32.5 million trurk tires.

Source: Reference No. 3
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A study by t?e Rubber Manufacturers Association revealed that
Los Angeles is ?he second largest regional source of used tires
while San Francisco is the third largest source in the United

States(4). The scrap tire regional source distribution is
tabulated below:

-~ SCRAP TIRE REGIONAL SOURCE DISTRIBUTION
REGION | iy REGION 2 |NC) REGION 3 [NE} REGION 4 |SE) REGION 3 (5C)
TONS TONS TONS TONS TONS
BAILHEAD PER YR RAILHEAD PER YR RAILHEAD PER YR RAILHEAD PER YR, RAILHEAD PER YR
LOS ANGELES N5 000 SILINGS 13,000 | 8O5TON 75,0000 ATLANTA 44,000 | ALBUQUERQUE ti. 508
PORTLAND 26 008 | CHICAGO B7.500JBUFFALO 46,500 | BALTIMORE 34,000 f AMARILLO 3,000
SAN FRANCISCO 90.000| DES MOINES 38,000 | CINGINNATY 62,500 BIRMINGHAM 18,000 § DALLAS 35,500
SEATTLE 31,0c0 ] OVEUTH 22,500 JCLEVELAND 58,500 COLUMBIA 40,500 JDENVER" 33,500
SPOKANE 18,000 FFARGO 13,500 { DETROIT 77,000] JACKSONVILLE 34,500 EL PASC n,000
- INDIANAFOLIS 52,500 | NEW YORK 162,500 | KNOXVILLE 2. 5001 HQYSTON 48,000
CMAHA ' 27,000 | PRILADELPHIA 86,000 [ LOUISVILLE 28,000 f KANSAS CITY 38,990
5T PAUL 39,000 | PITISBURGH 48,000 | MEMPHLS 39,000 | MEW QKLEANS 57,000
MiAMI 17,000 OX1AHOMA CITY 31,500
MOBILE 33,000 5T. LOUIS 50.000
NASHVILLE 12,000} SALT LAKE CITY 17,500
RICHMOND 46,000 SAN ANTONIO 23,500
WASHINGTON 33,5006 ] TUCSON 27,500
WICHITA 14,500
TOTAL 272,009, 293,000 %38,000 387,000 406,500
- Source: Reference No, 4
-
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" 'B. " Disposal

A survey of disposadl §ité operators throughout the State was
conducted and is summarized in Appendix E. Respornses indicated
a wide range of policies and disposal fees for tire disposal.

About 30% of the disposal sités indicated problems with tire
disposdl. The most prevalent problem was the difficulty involved
in compdcting the tires into the £ill, Several of the sites
reported that they were stockpiling the tires in anticipation

of the development of a recycling method that would allow the
tires to be used or sold as a resoburce.

Several disposal sites do not accept whole tires while others
accept them on a linited basis. The process of shredding or
cutting the tirés in half usually eliminates the disposal problem
and disposal sites ¢an dccept and handle these "processed" tires
in the same manner as general refuse.

Disposal fees varied from rnio chargé for local residents at small
rural sites to $25 pPer toh. Several disposal sites raised their
disposal. fees to reduce the inflow of tires from other counties
or states. Other sites charge substantially higher fees for
tire disposal (relative to general refuse fees) to offset the
operation costs involved in handling afid compacting the tires
into the - sanitary landfill area.

Most of the disposal sites that were surveyed reported no problems
with tire disposal and did not anticipate future problems. One

of the rural sites operato¥s noted that tires and general refuse
are burned at the present time, although this procedure will

be revised in the future and tire disposal may pose a problem

at that time. -

Two of the largest waste disposal site operators in the State
indicated that tire disposdl has not presented a problem in
their operations mainly because the quantities of tires were
small relative to the total waste quantities, and because the
tires were usually buriéd at the bottom of the fills. The

Los Angeles County Sanitation District reported that an average
of about 65 tons of tires are disposed of each day in Los Angeles
County while the total quantity of refuse disposed of is about
30,000 tons per day. In the San Francisco Bay area, Easley

and Brassy Corp. reported that tliey received between 15 to 25
tons of tires a week as compared to 10,000 tons of waste a
week. In both cases the tires represented about 0.2% of the
total guantity of waste.

-17-

- o .
wivw fastio.com


http://www.fastio.com/

CWWD%—

C. Recycling

Information on recycling is summarized under four major categories:
Retreading, Fuel-energy, Reclaiming, and Raw Materials.

(1) Retreading

At present the largest single recycler of used tires is the

tire retreading industry. Representatives of the industry
believe that reasonable, workable standards for the industry
could lead to increased usage of retreads by improved quality
and better acceptance by the public through improved reliability.
However, in terms of percent of new tires recycled, passenger
retread tires have dropped from 25% in 1963 to 17% in 1968,

Truck tire retreading has dropped from 32% to 28%.

Representatives of the retreading industry acknowledged the fact
that minimal effort has been expended in advertising their pro-
duct. It is anticipated that advertising will be increased to
educate the public on the important eontribution that the
retreading industry can make to the environmental and energy
crises.

The following information concerning retreading was taken from
a publication published by the Voit Rubber Company and is shown
here without comment.

(a) It takes about five gallons of oil to produce one
new tire while it takes less than two gallons of oil to
recycle a used tire so that its tread is renewed.

(b) If 60% of the spare tires on new cars were retreads
in 1974, the nation could save over 24,000,000 gallons of
crude oil,

(c) If the nation's retreaders went to three shifts, and
could find sufficient retreadable casings, they could
produce an additional 25,000,000 passenger retread units
which would result in a savings of 125,000,000 gallons of
crude oil per vear. -

(d) If the nation's retreaders could produce and sell
1,000,000 more truck retreads instead of new truck tires,
the nation could save 21,000,000 gallons of crude oil per
year.

{e) Standardization of tire sizes would increase the number
of "retreadable" tires since at the present tires of the

same size produced from competitive firms do not all fit
the same "tire mold" for retreads.

-18~
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'Retreading offers a partial solution to reducing tire costs,

alleviates the used tire problem by extending the life of a
used tire;'and makes a major contribution to saving oil.

(2) Fuel—energy

Rubber tlres have about 50 percent more BTU content than hlgh—
grade coal. If the 200 million tires scrapped annually in the
United States were converted into energy, the output would

take care ' of the annual electrical needs of a city the size of
San Francisco(5). However the scattered distribution of the
tires across the nation would present a problem in accumulating
the fuel source at one location. For example, the conversion
of the annual discarded tires in New York City would supply the
energy needs of a city of 15,000. The utilization of used
rubber tires as a fuel energy source, would help to accommodate
the Federal "Project Independence" - a drive to make the United
States self-sufficient in energy by 1980(6).

The Fluor}Utah Company has installed a Lucas Cyclonic Furnace
at a Goodyear Tire Plant in Jackson, Michigan which incinerates
about 3,000 tires per day while generating 30,000 pounds of
steam per hour for use in curing the manufacture of new tires.
Prellmlnary results suggest that this system may create a
revolution in tire disposal and may provide one of the most
significant contributions to the used tire disposal problemn.

The furnace operates on a rotating hearth principle. The incoming
material is fed to the outer edge of the hearth, and from there

it travels in a spiral towards the center. The diameter of the
hearth plus the speed of input and speed of rotation can all be
varied so“that by the time the material reaches the center it

has been completely incineratéd. The solid waste products of

combustion (the ash) then fall through a central aperture into
‘a water seal through which they are mechanically removed for

flnal dlsposal

The furnace hearth operates at a temperature of 800-1000° C and
combustion is complete. The gases from the combustion move above
the hearth in a cyclonic pattern which automatically aids complete

combustion and eliminates emission of particles from the furnace
outlet. From this point, the hot gases may pass through a cooling
unit or a boiler or other form of heat exchanger bhefore being
emitted from the chlmney stack.

The 1mportant aspect of the plant, apart from the cleanliness
of the gas product, is the fact that there are no moving parts
inside the furnace beyond the relatively simple rotating hearth
mechanism (the drive for which is outside the furnace itself).

"Both 1nput and output of the overall control system bring to
-incineration. a high level of technology and sophistication.
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A system presently under development by the Combustion Power
Co., under contract with the United States Environmental
Protection Agency, appears to have the potential for providing
a solution to the overall solid waste disposal problem. Called
the "CPU-400 system", it recycles solid waste, including tires,
into electrical energy through carefully controlled combustion
and use of the gas turbine cycle(7). Waste materials fed into
the combustor must be in a form of small particles. Recovery
of steel, aluminum, other metals, glass, sand and fly ash is a
secondary benefit,

Atomics International (AI) is developing a Molten Salt Combustion
Process which appears to be effective in the disposal of rubber
products and other solid wastes. Bench scale laboratory tests

of this system have been completed, and a large scale pilot plant
has been built for further development tests.

In the Atomics International concept, the carbonaceous material
and primary air are fed into a molten salt furnace containing
sodium carbonate and a dissoclved sulfur-containing catalyst at
1800°F., The sodium carbonate serves as a heat transfer medium
for the combustion and also as a neutralizing agent for any
acidic gaseous combustion products. The shredded waste materials
and air are fed below the surface of the salt, so that all the
gases formed during combustion are forced to pass through the
melt before being emitted into the atmosphere.

A field review of the AI facilities and plant operation was
conducted. The Molten Salt Combustion Process appears to offer
a potentially viakle solution to the abandoned tire problems.
The performance results of large scale pilot plant tests should
provide valuable data in this respect.

In reference to destruction of tire carcasses by burning processes,
all air pollution emissions standards of the county where this
operation is to take place would have to be met. This would
involve applying for and being granted by the county a "permit to
construct" a new stationary source of air pollution. During this
"permit to construct" process, the operator must submit a full

set of air pollution control plans. The county will then review
these plans to ensure their technical feasibility. ©Once this
permit is granted and the plant is constructed, the coperator must
apply for a "permit to operate" the plant. Before this permit can
be granted, an onsite review of the plant will be made to ensure
the air pollution control devices were properly constructed and
installed. Also, being that this would be a new type of air
pollution source, the county may require periodic source testing
to make sure all the air pollution standards are being met.

~2 0o
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" ‘Current y,*there are at least “two p0551b1e methods of control-
ling the ‘air pollution emissions from a source of this type.

. One method would be to eliminate the emissions at the source.
This cquld ‘be accomplished by the installation of a high
temperature burning chamber. This chamber would probably need
some type of support fuel to maintain the high temperature
required ‘to totally consume the tires., The second method
would be ito remove the emissions after they have formed. To
do thls, ‘a scrubbing device would have to be placed on the
exhaust- stack This would remove the particulate and some
of the gaseous emissions, A flare may also be needed to remove

the remaining gases and any ob]ectlonal odors that may pass

through the scrubber.

.:|(3) Reclalmlng

The trend for reclalmlng of rubber waste products is downward.
As a percent of new rubber produced - reclaiming has declined
from 19% :in 1958 to 10% in 1968, mainly due to cost, quality,
or aesthetlc reasons, Economic factors forced the shutdown of
a reclaiming plant 1n California, which had been operated by
Firestone: Rubber Co. at Los Angeles. The Atlos Rubber Co.
operates “a reclaim plant in Los Angeles producing granulated
rubber for use in rubberized pavement surfac1ngs. At present,
the prlmary material source for Atlos is tire buffings from
retread plants, although future plans project the use of whole
tires.

The U.S. Rubber Reclalmlng Co. has been engaged in the reclama-
tion of waste rubber since 1883 and is a leader in developing
new processes and equlpment Some of the available reclaimed
rubber products produced from scrap tires include powdered
devulcanized reclaimed rubber for use in sealing pavement cracks
and joints, Chlp seal binder, bridge deck waterproofing, asphaltic
concrete ‘additive and athletic facility surfacing. These products
are described in Appendix A. Another widely used product, called
SRI (Stress Relieving Interface), is an asphaltic composition of
approximately equal parts by volume of a vulcanized rubber
aggregate (derived from ground scrap tires), mineral aggregate,
and an asphalt binder. It is applied as a thin membrane over
pavement surfaces prone to cracking, and forms a waterproof
strain absorbing interface that is said to prevent base cracks
from reflecting through to the surface of an asphalt concrete

" overlay. .

T An experlmental SRI project was installed by the city of College

Station, Texas in 1971(8). A mixture of rubber aggregate, soil
or sand, and asphalt was placed in a 1/2 inch thickness or less

w2l
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between the roadway base surface and foundation course. On a

volume basis, the mix consisted of 35% of finely graded siliceous
sand, 35% graded rubber (1/8" top size) and 30% cationic emulsion
(Grade CSS - 1lh). The application cost was 51 cents per sguare

yard. City Engineer Lloyd L., James noted that the sugcessful

results of the application indicated that the SRI might be eco-
nomically applied on a large scale basis and prompted enthusiasm

for continued tests, particularly with respect to concrete streets(9).

The Transportation Laboratory of Caltrans is presently investi-
gating and evaluating the use of the SRI and rubberized chip
seals in California. The SRI was placed on an existing roadway
> near Susanville with a conventional slurry seal machine. It
was cold laid prior to placing an asphalt concrete overlay. .
Jobsite inspection of the project shows that SRI is performing
better than an emulsion slurry seal on control areas.

In Ventura County hot-applied rubberized chip seals were placed
on several county roads. The hot asphalt-rubber mix is applied
through a modified asphalt distributor tank truck with rock .
chips applied and rolled in place close behind the distributor.
Performance to date indicates that considerable raveling has
taken place in some of the areas and in some locations the
rubber chip seal coat that was placed late last summer has been
overlaid with a conventional asphalt concrete dense graded mix,

Since 1968 the New York Department of Transportation has used
over one million pounds of reclaimed, devulcanized rubber, the
equivalent of 50,000 tires, as a sealer for joints and cracks
on the Dewey Thruway(1l0). Cost savings resulted when the
rubber sealer lasted up to three times as long as conventional
asphalt sealers. The N.Y. D.0.T. Transportation Commissioner
Raymond T. Schuler stated that the D.0.T. was very pleased to
be able, in one stroke, to help rid the landscape of used tires,

save public funds on highway maintenance, and utilize an improved
product(11).

- The City of Phoenix, Arizona began experimenting with reclaimed
: hot rubber-asphalt seal coats to cure cracking streets in 1963
and has since implemented the procedure on a large scale(l2).
The process involves the mixing of ground tire tread rubber,

- #16 to #25 mesh, produced by Atlos Rubber Company of Los Angeles,
with 120-150 penetration grade asphalt heated to a temperature
of between 350°F and 400°F(13). The mixture consists of 75%

. asphalt and 25% rubber and is applied to the pavement surface

under pressure with an asphalt distributor modified with mixing
devices to blend the asphalt, rubber and kerosene. A large
contract in the summer of 1971, which included some 208,000
square yards of major streets and airport apron work, was
accomplished at a cost of about 52 cents per square yard,
excluding preparatory work and cleanup work. '
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Caltrans conducted an experiment in the field using reclained
powdered rubber in bituminous plant-mix surfacing in 1951(14).
The powdered rubber, furnished by the Firestone Rubber Company,
was added at the rate of 5% to 7% by weight of the asphalt.
The report concluded that it was doubtful if the extra cost of
adding the rubber could be justified by the beneficial effects
of the treatment.

In December 1971, Douglas Bynum, Jr. reported that new test
techniques indicate that low-cost, high~grade road pavements
can be developed using reclaimed solid waste generated from
rubber tires and added to asphaltic concretes(1l5). He noted
that although controversy continues over how, or to what extent,
rubber additives improve asphaltic concrete, some new types of

tests show very positive improvements. A part of the problem

in evaluating rubberized roads has been that many variables
must be considered and funds to evaluate all variables are
seldom avallable.

In March 1973, it was reported that both laboratory and field
testing of asphalt—rubber mixtures have yielded favorable
results(16). Aall major tire manufacturers were experimenting
with rubber in road pavement, and the University of Connecticut
received ;a grant from the Rubber Reclaimers Association (RRA)
to further test this use. It was noted that if 1 to 2% reclaimed
rubber in’ roadbeds became common practice, 60% of the nation's
waste tirés could be utilized each year. The Rubber Reclaimers
Association is seeking Federal Environmental Protection Agency
and. Federal Highway Administration approval for the use of
reclalmed rubber in asphalt concrete surfacing on federally
flnanced progects.

(4) Raw Materials

There are several processes under research and development to
convert used tires into usable raw materials. Although the
technical feasibility of some of the techniques has been
demonstrated, it may take many years to make them commercially
feasible in thisg country. However, in view of today's energy
crisis and the skyrocketing prlces of raw materials, this
51tuat10n may change. ,

In 1962‘the Palma Rubber Factory of Hungary de#eloped a process
to break ‘down tires and sort them into rubber granulate and

- usable textile material(l7). The system proved so successful

in its yields of industrial raw material that in 1964, the

" Hungarian industry set up in full production. The process

involves several operations: 1. debeadlng, 2. chopping,
3. grlndlng and textile separation.
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Due to the fineness and special gstructure, the granulate lends .
itself well to t+he production of high-grade rubber bitumens
which have, in Hungary:s found an outlet in the rubber and oil
industries. The textile threads are used as loose felting,
sound and insulation board.

Firestone Rubber Co. has heen active in research and development
on the pDestructive pistillation process since 1968, The process
has been demonstrated to be technically feasible but the cost

is high and the products need further refinement. The destructive
distillation of scrap tires gives three primary crude products:
char, oil, and hydrocarbon gas rich in hydrogen. The major
product is solid carbonaceous residue which could be used in
applications such as filter char, particulate in concrete O
asphalt, ©F as smokeless fuels. The 1iquid (oils) and gaseous
products can be used as fuels. Firestone is continuing to work
on this process but it may take years to perfect it and make

it commercially feasible.

The approach‘of producing carbon black from used tires comes’
closest to true recycling since carbon pblack is an essential
ingredient in the production of new tires. again, however,
economnic problems must be overcome pefore this process is
practical.

D. Miscellaneous Applications

There are & nultitude of miscellaneous applications for used
tires that are in various stages Of development. The appli-
cations fall into two basic categories: those that utilize

whole tires, and those that require processing of the tires.

(1) Whole Tires
(a) artificial Reefs

puring the 1ast 15 years. piologists have conducted studies
of wvarious materials and technigques that can be used to puild

‘artificial reefs and the resulting effects of he reefs on

fish populations. The utilization of used tires for this
purpose has proven effective and successful in many caseS.

The Coastal plains Center for Marine pDevelopment services
published a bibliography of literature and studies related tO
artificial reefs which provided an excellent starting point to
obtain information in this area(18).

The first attempt toO build an artificial reef from used tires

on the West Coast was initiated by the FEureka Riwanis Club and
the california pepartment of Fish and Game in the South Humboldt
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S 1 tors COoOperated in building a5
tificial reef with 350 i
‘tires(20), -

Perris Lake and designate the tire
eénhancement area,
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Conflicts between sport and commercial fishing groups have
developed over the construction of artificial reefs in some
areas(23). A few commercial shrimp trawlers have damaged
their nets and protests have halted plans for construction of
one artificial reef by the Georgia Game and Fish Commission.
Investigations indicated that in some cases the problems with
commercial net damage was due to improperly constructed reef
units involving tires connected together with steel rods.
Modifications and recent developments in artificial reef
technology should serve to overcome these problems.

The U. S. Environmental Protection Agency is conducting an
- extensive investigation on the utilization of used tires as :
artificial reefs(24). The study will determine:

1. where and how many used tires may be used for artificial
reefs

2. the costs of building such reefs
3. the number of reefs that may be established
4, suitable designs

5. the geophysical environs and depths of water most adaptable
to establishing artificial reefs.

It has been determined that the average cost per tire installed
in reefs has been 44¢ but it is expected to drop.

{(b) Erosion Control

The utilization of used tires by the Department of Parks and
Recreation for erosion control in the San Diego area was investi=-
gated. Tires were used to control localized erosion along the
slope facing the Pacific QOcean at San Elijo Beach south of
Encinitas. The installation consisted of notching steps into
- the slope starting from the bottom of the eroded area. Rows
' of tires were then laid flat, tied together with wire, and
anchored with stakes and by filling in the voids in and between
the tires. This process was repeated up the slope, with each
" row overlapping the other., Vegetation was then planted to obscure
the tires from view.  The tires were effective in controlling
. erosion at this location. However, the vegetation was sparse
< and did not cover the tires, leaving a negative visual impact.
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Tires for Slope erosion control at San Elijo Beach.

The usﬁge of tires to control bank erosion along a section of
beach at the Salton Sea proved to be totally ineffective, mainly
due to the negative visual impact. The tires will be removed

at thig,location_and replaced with riprap.
(¢) Vehicle Impact Attenuators

The concept of used tires as safety buffers originated in 1970
and a series of field tests have been carried out(25). In one
test an assembly of vertically positioned tires, 7-1/2 feet wide
and 4-1/2 feet high, were secured together and anchored to the
ground by two steel cables tautly strung through the bottom
rows. An automobile sustained only slight fender and grill
damage .when it hit the barrier at 40 mph and at 50 mph. Cars
hurtling at speeds close to 60 mph have collided into these
cushioning devices head-on and have been absorbed much like

a finger being jabbed into a stale marshmallow. A report by
the Texas Transportation Institute concluded that it was both
technically and economically feasible to use scrap tires as
vehicle impact attenuators(26).

(d) Segmented Circle Airport Marker System

The,Déﬁéitment of Aeronautics has developed a new use for used
tires in the operation of small airports. The tires are used
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to construct segmented circle airport marker systems. Each
system requires about 200 tires and provides a small contribu-
tion to the solution of the abandoned tire problem.

(e) Toys

‘Many enterprising companies and individuals are developing

uses for used tires as toys. One group has developed the
bouncer, tire climber, donut tunnel, swings and other unlque
play equipment.

{2} P:ocessed Tires
{a) Fill Stabilization

A recent laboratory investigation by Caltrans concluded that
chopped rubber tire inclusions were beneficial to moderately
plastic, silty clay embankment soils with a low angle of inter=~
nal friction but were detrimental to better guality embankment
s0ils(27). Additional research encompassing a field study with
actual highway embankments is planned to provide more meaningful
results. 8Split rubber tires in applications similar to mechani-

‘cally stabilized construction are also proposed. Tentative plans

include the construction of a short section of instrumented
embankment in the San Francisco Bay area. The embankment will
have variable sSide slopes and will be reinforced with used
automobile tire sidewalls placed in strips at given interwvals
throughout the embankment. Any scoil strength gain could reduce
construction costs by allowing steeper side slopes and reduced
right of way requirements. A finite element analysis of a
theoretical embankment indicated that a significant increase

in resistance to earthquake-induced embankment distress is
possible using rubber tire reinforcement.

(b) Freezing and Fragmenting

The process of freezing used tires in liguid nitrogen and frag-
menting them to effect a size reduction of 80% is being researched,.
The University of Wisconsin has constructed a pilot plant for

this operation. The tires are frozen to -80°F with ligquid nitrogen
and then fragmented by passing them through a hammermill. The

high cost of the equipment and liquid nitrogen is a serious
drawback to this process.

{c) Tire Splitting

A small portion of used tires is consumed by the tire splitting
industry. Tire splitting involves the cutting of the tire carcass
into three sections, the crown or tread and the two sides. These
sections are then manufactured into products such as gaskets,
shims, automotive tail pipe insulators, door mats, bumpers for
docks and loading platforms, etc.
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The L tz Tlre Ce. in Beriicia consumed about 20,000 tires in
1973 By splitting the carcasses and selllng the treads and
sidewalls to a steel company for ise in packing pipe. However,
it Was noted that thHe demand for this product was extremely
varidble and that the operation was conductéd on a part time
bagig to meet the demand.

af

i Tires split into treads and sidewalls, and
sold t8 steel companies for packing pipe.

E. Other Potential Programs

A review of a draft of this report by other State agemncies has
resulted in a number of suggestions as to possible programs that
could be implemented to help alleviate specific problems or assist
in the overall used-tire dispogal situation. These proposals are

summarized below and the agency response letter is included in
Appendix D.

1. Economic incentives to increase use of retreads such as:
a) increasing the excise tax on niéw tires, b) education of
drivers to maintain proper tire pressure and change tires
while still retreadable, c) inspection of automobiles to
‘see that tires are removed while still retreadable, and
d) renting of tires as done by some bus companies.

=29-
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Alleviate problem of tires "floating" to the surface in

landfills or dumps by requiring tires to be split prior
to disposal. ' '

Export potential of surplus tires, such as to Mexico,
should be explored further. Other uses for the spent

tire in these emerging nations might include housing
materials, shoes, etc.
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'iﬁ?Inpﬁf From Private Organizations

visit: Correspondence relating to private organizations appears
in Appendix c. Letters of abknowlédgment were mailed to ali
firms pProviding input to this study. The information received
from the various organizations ig summarized below:

1. ﬁ'?irestone Tire & Rubber (o,

major product is §01id carbonaceous residue which could be used
th applicationg Such as filter char, particulate in concrete or
asphalt, or as smokeless fuels, - The liguid (0ils) and gaseous

products can be used as fuels, Firestone is continuing to work

Firestone commented that the viable technologies available
Presently for the pollution-free disposal of used tires
include: ‘

(i) Fuel energy in an incinerétor/boiler Or as a fuel
B additive in selected boiler equipment,

(2) Tire shredding followeqd by burial in g sanitaty
landfill.

2. Brénich Manufacturing,Company

pPassenger and truck tires in half to reduce handling expenses
and make the Casings more suitable For burial in sanitary land-
fills. fThe unit costs about $4,000,

ClibPDFE - wivwy ““‘S.“,(,?,ij -
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3. 'Atomics International

Atomics International (AI) was very interested in this research
project and forwarded information on their Molten Salt Process
which is discussed more thoroughly under "Section Discussion”.

A field review of the AI facilities and plant operation was
conducted. The Molten Salt Combustion Process appears to offer
a potentially viable solution to the used tire problems. The
performance results of large scale pilot plant tests should
provide wvaluable data in this respect.

4, Gates Rubber Co.

Gates Rubber Co. referred our inguiry to the Rubber Manufacturers'
Association (RMA) and a meeting with Mr. Dan Pennington of the

- RMA was arranged.

5. Rubber Manufacturers' Association (RMA)

;
A meeting was held with Mr. Dan Pennington of the RMA to review
the used tire problem. It was noted that the development
of practical and economically feasible methods of disposing of
used tires without adversely affecting the environment is one
of the major concerns of the tire industry.

The following comments were presented by Mr. Penningtoh:

(1) The numbers of recycled tires are expected to decline because
of decreasing demand for retreaded tires and tighter government
regulations on retreads.

(2) The use of reclaimed rubber is down some 40% in the last
12 years and many reclaiming plants have shut down because of
competition from cheaper synthetic rubber compounds.

(3) Tires are difficult to dispose of in landfills due to their
low bulk density and tendency to "float".

(4) One of the most promising methods for disposing of used
tires lies in their use as a source of fuel energy.

(5) The problem of acceptability of tires in landfills is
overcome by shredding, and several commercial shredders are
available.,

(6) An increasing number of areas around the country are using

finely chopped up rubber in asphalt roads and for other highway
uses.

www . fastio.com
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'?waﬂfhe*téChnéiogy'bf using rubber chips as a fuel additive is

being explOred

(8) The. process of freezing used tires in liquid nitrogen and
fragmentlng them to reduce their size is being researched.
However, the high cost of the equipment and ligquid nitrogen
makes this method undesirable.

(9) ThefapproaCh of producing carbon black from used tires
comes closest to true recycling since carbon black is an
essential ingredient in the production of new tires. However,
economic problems must be overcome before this process is
practical.

(10) Destructive distillation is a technically feasible process,
but its cost is extremely high and the products need further
reflnement

(11) The utilization of used tires as impact barriers appears
to have great promise as a future safety device.

(12) The ‘United States Interior Department's Bureau of Sport
Fisheries and Wildlife estimate that well over a billion tires
can be disposed of in artificial reefs on the East Coast alone.

- (13) With the growing fuel shdrtage and the development of tire-

fired incinerators the concept of storing used tires could
become a significant energy asset.

(14) Many other methods of utilizing used tires include fabri-
cation into artificial turf, weed control, buoys, channel markers,
traffic lane markers, boat dock bumpers, erosion control, high
protein food production, soil conditioning and water purification.

6. U. S. Rubber Reclaiming Co.

This company has been engaged in the reclamation of waste

rubber since 1883 and is a leader in developing new processes
and equipment. A summary of the several products (listed by
trade name) available for the mass utilization of used tires

_was forwarded and is presented below:

.(A)_ Rubber Recovered From Scrap Tires For Use in Roads:

"Flo—Mlx“ is a powdered devulcanized Reclaimed Rubber produced
from used automobile tires. When dissolved in a compatible
asphalt cement at approximately 20% by weight, it produces a
rubberlzed asphalt with improved flexibility, temperature sus-
ceptlblllty, resilience, adhesion and resistance to flow and

www . fastio (jO.’N
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brittleness., This rubberized asphalt can be utilized in the
following ways to improve performance and durability of roads.

To seal cracks and ijoints

Binder in chip sealing

Binder in hot mix concrete

Binder in plant mix friction seal
To patch and waterproof bridge decks

Ol N
e & 9

"Ramflex" is a powdered devulcanized Reclaimed Rubber produced
from used automobhile tires. When added to a dense graded hot
mix in the proper amounts, it will effectively desensitize the
mix with regards to binder content and improve post compaction
properties of the mix. The end result is an asphalt concrete
surface that shows considerable resistance to bleeding, rutting
and shoving.

"SRI (Strain Relieving Interface)" is an elastic asphaltic com-
position of approximately equal parts by volume of a vulcanized
rubber aggregate (derived from ground used tires), mineral
aggregate and an asphalt binder. When applied in a thin layered
membrane over surfaces prone to cracking, it forms a waterproof
strain absorbing interface that is said to prevent base cracks
from reflecting through to the surface of an asphalt concrete
overlay.

(B} Rubber Recovered from Used Tires For Use in Athletic
Facility Surfaces:

"Perma~Track" is a specially prepared composition of rubber aggre-
gate, mineral filler and asphalt emulsion that cures into a

tough resilient layer when applied over a prepared base. It
provides an excellent all-weather surface for track and field
event areas, as well as tennis courts.

"Saf-Pla-E" is similar to Perma~Track but is supplied in S5-gallon
cans or 55-gallon drums for "do-it-yourself" installations or
repair of other resilient asphalt surfaces. It is also used

for covering play areas around swings, etc.

"Rubberized Asphalt Hot Mix Tracks" - In response tO numerous
requests by schools with limited budgets, a Rubber/Asphalt Hot
Mix track was developed that can be installed with conventional
paving equipment at a moderate cost for an all-weather resilient
surface. -

7. Lucas-American Recyclers

We were referred to Fluor-Utah Corp., the new American distributor
for Lucas furnaces,

4
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L FluoruUtah, InEJ:“

This company had the exclusive license to market, design and
construct Lucas Cyclonic Furnace systems in the U.S. {The
license was returned to Lucas-American in May 1974.) A
furnace of this type is being installed at Jackson, Michigan
for Foodyear Tire Co.

The Lucas Furnace installation at Jackson will incinerate
3,000 whole tires per day while generating about 30,000 pounds
of steam per hour, for use in the manufacture of new tires.

9. Natlonal Tire Dealers and Retreaders Assoc.

Infqrmat;pn concerning the utilization of used tires as an

energy source was provided, The Lucas Cyclonic Furnace and the
Wasteco Controlled Atmosphere Furnace were discussed. The Wasteco
system requires testing and development in order to demonstrate
its feasibility and the Wasteco Co. is not capable of undertaking
this.ekpénse alone. '

The NTDRA pamphlet entitled "The Problem is Scrap Tire Disposal",
covers comments on’ several possible ways that can be explored

to alleviate the used tire problem. These include (1) use as
fuel energy, (2) development of artificial reefs, (3) freezing
and fragmenting, (4) reuse through reclaimed rubber, (5) highway
barriers ‘at bridge abutments, {6) soil conditioners, {destructive
dlstlllatlon), (8) mixture with asphalt for road surfaces,

(9) road: flller, and (10) use for playground toys.

It was noted that the used tire disposal problem is one that
must be tackled at the township, city, county and state levels.
In 1arge cities, incineration plants similar to the type built
in Jackson, Michigan can be investigated as a possible source of
used tire disposal with the resultant energy sold as a power

-source td'industry.

iQ, Aim Automotlve Industry Marketing Corp.

Informatlon and comments concerning the used tire disposal
problem, tire shredders, and the Tire-Gon shredder manufactured
by Aim were presented and are summarized below:

(1) Curnently there are about ten types of tire shredders
available. :

(2) Agreements have been reached with some industries for pur-
chase of the chips as a booster fuel to upgrade the BTU output
of lower grade fuels. such as low grade coal, wood chips and
general refuse. These agreements are generating a recovery

of 15¢ to 25¢ per tire.
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'11. Consumers Union

Reports indicating relative tire tread life of various tire
types were presented. The reports (August 1968) revealed that,
in general, the higher priced, longer mileage tires were more
economical on a cost per mile basis than the lower priced, low-
mileage tires. ” '

12, Uniroyal, Inc.

Permission was secured from Uniroyal to utilize the tire sales
potentials estimated in their 1973 Tire Sales Opportunity Report.
This data is tabulated in Table C and was used in this report
to estimate the guantity and geographical location of used tires.
- It was assumed that each tire sold would generate a used tire,

13. Tire Shredder Operators

There are three tire shredders in operation in California which
were investigated during the course of this study.

Fred Taulby Tire Co. in Alviso uses a tire shredder, manufactured
by Reitz Mfg. Co. of Santa Rosa, to shred about 25,000 tires per
month. The shredded tires are disposed of at a nearby disposal
site. The cost of shredding and disposal of these tires is about
15¢ per tire. The shredder has a 25 HP electric motor, costs
about $40,000, and consumes about 0.06 KWH of energy per tire
shredded. '

El bDorado Tire Co. of Rogeville and Orange Avenue Disposal Co. of

Fresno recently purchased tire shredders manufactured by T.E.B.
Ltd. of Addison,. Illinois. Operating statistics were not available.

The "Shred-Pax" Tire Shredder at the Orange Avenue
Disposal Co. in the midst of a mountain of used tires.
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A1l three ¥ifeshfedder ‘Gperators expressed the opinion that

some use should be developed for the shredded tires as the pro-
cedure of burying the tires in a sanitary landfill is a gross
waste pof a potentially valuable resource. Also, the steel
beads on some of the newer steel-belted tires cause excessive
wear and: tear on the shredders.

Currently there are about ten shredder manufacturers who sell
equipment capable of shredding from about 50 to 500 tires per
hour. The tires can be shredded into several chip sizes ranging

from l/4$;tq 3" size. '

‘Some poﬁéﬁtial uses forﬁthe shredded tires include:

(1) Use as a fuel energy supplement

(2): Placed into landfills for footpaths

(3) Landscaping

(4) Ground rubber soil conditioner to improve soil conditions
. .~ for crop growth

(5) Filler with crushed stone for road construction.

14, Luﬁz'Tire Cpmpény‘f'

The Lutﬁ.Compény operates one of the largest retreading plants

in California, producing (recycling) about 250,000 tires per
yvear. The plant operatien was investigated and revealed the

following information.

250000 Retread tireg produced per year

100,000 Gallons of fuel oil consumed per year to
i generate steam to cure the tires and heat
the plant

25,000 Tires scrapped per year
if500 Tons of buffings generated per year.
It was ﬁbted that the scrap tires and buffings are hauled to
a disposal site. If a small, economical incinerator-boiler

could be developed to incinefate these "waste" materials and
generate steam for plant operations, the savings in disposal

fees and energy consumed could possibly offset the cost of the

incinerator-boiler equipped with required pellution control

- equipment.
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Thput Fi“ Public Agencies

Several 1nterested public agencies were contacted by phone and
correspondence for input to possible solutions and problems
concernlng the used tires. Correspondence relating to public
agenc1es 'is filed in Appendix D. Information received from the
various agencies is summarized below:

1, .CaliforpiaJSolid Waste Management Board (SWMB)

The SWMB ‘provided substantial information and assistance through-
out this investigation and reviewed a draft of this report.

The SWMB recognizes tire disposal as a problem area in solid
waste management and is in the process of developing new policies
in this area. All pertinent information within their department

- was madejavailahle for use in this report.

2. Caiffornia-Air Resources Board (ARB)

The ARB was contacted and noted that it was interested in possible
solutions to the tire disposal problem from the standpoint of

air pollutlon. A copy of a report entitled "Scrap Tires Can
Yield Marketable Products" was forwarded for our use. A draft

of this report was reviewed and pertinent commments were provided
on the air pollution aspects of the methods discussed.

3. California Department of General Service (DGS)

The Fleeé Administration Division installs approximately 7,000
new tlres per year through the State Garage system on thelr pool
as well as agency—owned state vehicles.

For the past three years, they went to bid for a vendor that would
purchase-their surplus tires statewide. The successful bidder was

a company in Visalia. This vendor paid 29¢ a carcass for tires
picked up in Fresno and Sacramento and 25¢ a carcass for used tires
in San Diego, Los Angeles and the Bay Area Garages. The used tires
were disposed of by the vendor in several ways: 1) Sold as used
tires to the farming industry for use on field wagons, 2) Sold to
recappers and 3) junked. The costs of trucking and saturation of
his market has caused this vendor to cancel his contract prematurely.

The State Garages are now disposing of their surplus tires on a
loecal bid basis and bids are extremely difficult to obtain. In
July 1974, the Los Angeles Garage solicited bids from more than
20 junk tire dealers and received only one bid for 5¢ each.

San Diego is disposing locally to the high bidder. In the past,
they have had excellent bids from Mexican nationals. Mexicans
use the tires that have sound carcasses on their personal cars
until they are completely worn out. Our tires are removed as

a matter of safety policy when the tread gets less than 2/32".
Mexicans ‘do not have the 1/32" Vehicle Code restriction so they
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can get up to 5,000 additional miles on these surplus U.S. tires.
They also have a number of handcraft industries that manufacture
shoes, door mats and other household items from junk tires.
Fresno is still able to dispose of their surplus tires to the
vendor in Visalia (who originally bought Statewide) for 29¢ each.
Bay Area and Sacramento Garages are now selling to local bidders.

4. California Department of Parks and Recreation (DPR)

The DPR utilization of used tires for erosion control at San
Elijo Beach and at the Salton Sea was investigated. The process
was partially effective at San Elijo and totally ineffective

at the Salton Sea location.

5. California Division of Forestry (DF)

Under section 437 of the Public Resources Code, the DF issues
permits for disposal sites and is interested in tires from a
fire hazard standpoint. A tire fire is almost impossible to
extinguish, The DF had no information to offer to this report
at the time of the study.

6. Caltrans

The Headgquarters Equipment Shop was contacted and indicated that
about 9,000 tires are disposed per year by selling them to used
tire dealers on a contract basis. The ultimate disposition of
the tires is unknown although it is assumed some of the tires
are recapped.

7. California Department of Public Health (DPH)

It was noted that Senate Bill 5 requires that the DPH develop
regulations for the disposal of solid wastes and DPH expressed
interest in this study for possible input into their proposed
regqulations. Present recommendations for sanitary landfills
suggest that tires be placed near the bottom of the fills and
not be segregated. A draft of this report was reviewed and
pertinent comments were presented, '

8. Humboldt State University (HSU)

Mr., Eric Prince of HSU prepared his Masters Thesis on the
utilization of used tires as artificial reefs. His thesis was
entitled "Food and Behavior of the Copper Rock Fish Associated
With an Artificial Reef in South Humboldt Bay" and indicated
that used tires could be effective as artificial reefs,

)
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9. ""california Highway Patrol (CHP)

The CHP noted that it does not have literature from which research
material could be drawn with respect to the problem of collecting
and.disposing of used tires. The CHP disposes of about 22,000
used tires per year to used tire dealers on a contract basis.

Bids have ranged from 50¢ to $3.00 per tire.

10. Ccalifornia Department of Consumer Affairs (DCA)
The DCA had no information to provide to this study.
11, California Department of Fish and Game (DFG)
The DFGgﬁfévided extensive information on the use of tires in
the ¢onstruction of artificial reefs. A history of used tire
artificial reef construction in Callfornla, including details
on construction configurations, ¢osts and tire sources was
presented. These data are documented in Appendix D.
L2, CaiifOrnia Departmen£ of Aeronautics (DA)
The DA has developedla new use for used tires in the dperation
of small airports. The tires are used to construct segmented
circle airport marker systems. Each system requires about 200
tires. Detalls of a typical system are illustrated on page B-4.
13.'fUn1tgd States Forest Service (USFS)
The USFS'had no ‘informatioh to provide to this study.
14, United States Soil Conservation Service (USSCS)
The SCS hhd no information to pfovide to this study.

- 15, New ?ork Department of Transportation (NYDOT)
The NYDOT reported that based on field observations, they found
that rubberized joint sealers last at least twice as long as
asphalt sealers without any additives. The “1n-p1ace cost is

about 30% more for rubberized joint sealers than it is for
plain aSphalt joint sealers.

" 16. California Department of Motor Vehicles {DMV)

The DMV was contacted and provided statistics on California
motor vehicle registration during the peritbd 1965 to 1973.
The data were analyzed and are tabulated by county on Table
D. Data indicate that over 31% of the vehicles in California
aré registered in Los Angeles County.

ClibPD www fastio.com
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ABLE D

CALIFORNIA TOTAL VEHICLE REGISTRATION FOR 1973
_ . Source: California Dept. Motor Vehicles
i 5 Number of

County Vehicles % - Trend®
Alameda 747,494 ' 4.8 -
Alpine ' - 505 0.003 0
Amador 13,601 0.1 0
Butte ,, 104,779 0.7 0
Calaverss 14,115 0.1 0
Colusa E 12,799 0.1 0
Contra Costa 424,874 2.7 0
Del Norte - 14,360 0.1 0
El Dorado 47,311 0.3 0
Fresno ' 342, 2295 2,2 0
Glenn 19 160 0.1 0
Humboldt 89 558 0.6 0
Imperial 62, 1808 0.4 0
- Inyo 18, 7539 0.1 0
Kern 282 450 1.8 0
King 49 913 0.3 0
Lake 28 948 0.2 0
Lassen 16,128 0.1 0
Los Angeles 4, 918 510 31.3 -
* Madera : 38, 430 0.2 0
Marin 154 246 1.0 . +
Mariposa 7,335 0.1 +
Mendocino - 50 835 0.3 o
Merced 84 639 0.5 0
Modoc 7,736 0.1 0
Mono 5, 462 0.04 0
Monterey 178, V447 1.1 0
Napa 71,254 0.5 0
Nevada 29,620 0.2 0
Orange 1, 220 697 7.8 +
Placer . ? 76 878 0.5 0
Plumas - 14 083 0.1 0
Riverside - 401,864 2.6 +
Sacramento: 510,193 3.2 0
San Benito 15,587 0.1 0
San Bernardino 522,777 3.3 0
San Diego 1,064,461 6.8 +
San Francisco 374,276 2.4 -
San Joaquin 235,395 1.5 0
San Luis Obispo 96,592 0.6 0
San Mateo . 443,290 2.8 0
Santa Barbhra 203,758 1.3 0
Santa Clara 847,353 5.4 +
Santa Cruz 120,688 0.8 0
Shasta 84,425 0.5 0
Sierra 2,449 0.0 0
~Siskiyou 33,821 - 0.2 0
Solano 128,550 0.8 0
Sonoma 196,874 1.3 +
* Trend
- Decreasing %
B-5 0 No change %
+ Increasing %
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CALIFORNIA TOTAL VEHICLE REGISTRATION FOR 1973 (continued)

Number of : _
County Vehicles % Trend*
Stanislaus 177,558 1.1 0
Sutter 39,144 0.2 0
~ Tehama 30,251 0.2 0
Trinity 8,515 0.1 0
- Tulare 157,191 1.0 0
- Tuolumne 24,124 0.2 0
Ventura 300,132 1.9 4
- Yolo 77,855 0.5 0
Yuba 35,279 0.2 0.
out of State 230,968 1.5 +
Exempt Vehicles 225,762 1.4 0
Total 15,738,941 100%
Trend
B-6 Decreasing %

No change %
Increasing %

+o1 %
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Atomics International Division
Rockwell International

8900 De Solo Avenue
Canoga Park, Catifornia 91304’

. November 14, 1973 In reply refer to 73AT-6825
- _ Mr. John B, Skog
Chief, Environmental Improvement
Section

Department of Transportation
Division of Highways
Transportation Laboratory
5900 Falsom Boulevard
Sacramento, California 95819

Dear Mr. Skog:

Atomics International acknowledges receipt of your letter of Novem-
ber 1 relative to the Division of Highways research project on
- “Abandoned tires, "

We are extremely interested in this project, both from the stand-
point of disposal as well as utilizing the tires for the production of
energy.

Al has developed and perfected a Molten Salt Combustion Process
suitable for the disposal of solid wastes. This process has proven
completely effective in the disposal of plastics, rubber products,

. agricultural wastes, hospital wastes, general trash, harmful and
’ toxic chemicals, pesticides, etc, '

Al has completed bench scale laboratory tests of this system on
many diverse materials and has now designed and built a large

scale system for demonstration and test to satisfy potential cus-
tomer requirements,

ClibPDF - www .fastio.com
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73A.T 6825

, November 14, 1973

Page 2

On this large scale pilot plant, we are currently under contract
with the Navy for film disposal with silver recovery. Tests have
also been effectively completed for the Navy at another facility
for the disposal of explosives, and we anticipate an early contract
with the Army for special toxic waste disposal. Also, we are
currenfly negotiating 4 contraét with thé Office of Coal Research,
Federal- Department of Interior, for the design; fabrication, in-
stallatmn and test of a 1arge scale pilet plant in con_]unctmn with
an ea.ste,_rn utility for €oal gasu‘.‘zcatmn (see enclosed brochure),
In addition, we have recently submitted a proposal to the State of
Galifornia for a portable system for pesticide and used pesticide
¢ontainer disposal.

The above applications repfésent examples of the usé of the system
for dispbsal and heat generation, Tires have a high heating value
(B'I'U/lb) and utilization of this heat may be an important by-product
of this process. Large scale ingtallation of this system for solid
waste dlsposal can be utilized as a source of energy production.

This syétem insures cbmplete destruction of the material with no
air pollution (meets Federal and California air pollution standards),
and produces a disposable, sterile, odor-free residue, The system
is compact and can be des1gned :Eor either a fixed site or mobil
operatlon. . gEE ‘

Enclose'd' is a copy of our brochure on the Molten Salt Process for
Special Applications. Please note that this document is proprietary,
and we would appreciate your handling it accordingly.

wavwfastio.com
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73AT-6825
November 14, 1973
Page 3

We welcome an opportunity to meet with you and your staff to dis-
cuss in detail the system and its application to this special problem,
Additional information may be obtained by contacting the undersigned
on area code (213), 341-1000, extension 2268,

Very truly youi's,

C. R, Spenhcer

www . fastio.com

Environmental & Utility
Systems Marketing

Enclosures: 1. AI Molten Salt Process for Special
Applications (AI-73-63)

~ 2. Brochure - Molten Salt Process for
- Combustion and Gasification of Coal
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U.S. RUBBER RECLAIMING CO.. INC
POST OFFICE BOX No. 54

VICKSBURG, MISS. 32180
November 27, 1973

Dear: Mr. Beaton:

Thank vou for your query and for your interest in the reclamation
of dlscarded tires. :

In response to the many questions we receive from all over the
world regarding what can be done with discarded tires, how much they
are worth, etc., we have developed the enclosed folder. It contains
brlef ‘non-technical explanations of the several methods for the mass
utilization of scrap tires., As the enclosed editorial reprints will
demonstrate, these applications have proven their values in actual use.

Solving the waste tire problem, however, is going to require the
active interest of the public, Concerned individuals such as yourself
can urge Government officials at all levels to recognize this problem
and utilize reclaimed rubber in the many areas where it results in a
better product with long-term cost benefits, such as its use in highway
construction and repair.

Our Company has been engaged in the reclaimation of waste rubber
since 1883, We are a leader in developing new praocesses and equipment;
our patented Reclaimator process, for example, has been licensed in
several foreign countries. We also maintain a very active research

program of our own, and sponsor University research as well.

From time to time as more material develops, we will forward this
to you., In the meantime, if you have further questions or require
mare specific data, please contact us at the above address.

Sincerely yours,

Bobby D. LaGrone
Technical Director
BDL:os

WA Taslio.com
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" FLUOR UTAH,INC.

’ 177 BOVET ROAD
SAN MATEOQ, CALIFORNIA 94402
TELEPHONE; {415} 574-1111

January 2, 1874

‘Mr. William D. Lyle

Executive Director

California State Tire Dealers Assn. Inc.
Suite 405

303 Hegenberger Road

Oakland, California 94621

Dear Sir:

In accordance with our discussion I have worked up some
nunbers for a typical Lucas tire incinerator in terms of
fuel potential. T have used 100 tire/hr as.a base so that
fuel values for other size furnaces can be quickly deter-
mined by means of a simple ratio.

DESIGN BASE

100 Tires/Hour
30 Pounds/Tire
13,000 BTU's/Pound of Tire
€6.7% Boliler/Furnace Thermal Efficiency

' DISPOSAL RATE

100 Tires/Hour
2400 Tires/Day
876,000 Tires/Year (365 Days)

FUEL EQUIVALENT

No. 6 Fuel 0il (147,330 BTU/Gal, ]

26S.Gal/Hour
6360 Gal/Day
2,321,400 Gal/Year

Natural Gas (1,000 BTU/Cu. Ft.)

39,000 Cu. Ft./Hr.
936,000 Cu. Ft./Day
341,640,000 Cu. Ft./Year

C~5

TFLFY N 340182 FIDIORIITAH $MT
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W FLUOR UTAH

M¥. William D: Lyle | -2 - | January 2, 1974

‘STEAM GHENERATION

21,650 -Pounds/Hour . (250 psig, saturated)
778 Horsepower

I have also enclosed, oug brochure describing the Lucas tire
. furnace..
A& we cén be of further §efvice; please call upon us.

Yours very truly,

FLUOR UTAH, INC.

F. Mlchael Lewis
Technlcal Dlrector/Furnace Group

FML amsf

oo Blg 0 Tires
1175 59th Street
Oakland, CA 94608
Attn: Mr. William B: Thomas

- State of California
Dept. of Public Works
Division of Highways
Materials & Research Dept.
5900 Folsom Street
Sac¢ramento, CA 95819 ‘
Attn Mr. Mike Quint

ClihPDF - wyww . faslio.com
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3-ENI1PRNY
GENERALOFFICES » 3M CENTER » SAINT PAUL, MINNESOTA 551017 » TEL. [81P) 733-11100

Scientific and Technical Cammunications Department
January 17, 1974

Mr. John B. Skog, Chief
Environmental Improvement Section
Department of Transportation

A State of California

- : 5900 Folisom Blvd.

o Sacramento, California 95819

Dear Mr., Skog:

This is in answer to your letter of November 1, 1973 inquir~
ing about disposal of abandoned rubber tires.

There is not much I can tell you about our work in this area.
However, I can refer you to Professor Norman R. Braton,
Department of Mechanical Engineering, University of Wisconsin,
Madison, Wisconsin. Professor Braton and his colleagues have
developed a method of hammer-milling tires frozen in 11qu1d

nitrogen to obtain granular rubber which can be used in a
variety of ways.

I hope that this information will be of assistance to you.

Very truly yours,

ochn G. Erickson, Dlrector
. Scientific & Technical
Communications

fp

Y\ c-7
\d MINNESDTA MINING AND MANUFAECTUORING COMPANY
-3
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February &, 1974

Mx,. John Skog3 Chief -

‘Envirommental Improvement Section

Department of Transportatlon

Division of ﬂzghwayg
‘Transportation “Laboratory

5900 Folsom Blyd,

:Sacramento, Galiforniq 95819

v

‘Dear Mr, Skog:

‘We received your Létter dated January 23rd relative to your study on
"Abandoned Tmres" and request for information on tire incineration,

A

'ﬁSeveral companies in England have pioneered the use of scrap tires for
generating energy. Information relative to these companies is enclosed,
The Goodyear Tlre and Rapbexr Gompany have installed an incinerator in

Jackson, Michigan, When bperational the furnace will burn three-thousand
scrap tires daily and the resultant energy will be used for plant operations,.

‘The met BIU value of rxubber ig 11,330 per lb,, which is much higher than
‘coal, The Wasteco Company, Inc. has developed considerable data relative to

utilization of scrap tires as an energy source, A copy of the study is
enclosed for your informgtion, The Wasteco Company is located at 20675 SW

;105th Tualatln, Oregon 97062.

ZOther methods of disposing of scrap tires are included in a NIDRA pamphlet
__recently published engltled THE PROBLEM IS SCRAP TIRE DISPOSAL, and a copy
- ;15 enclosed for your review and, study,

'If we can be of further assistance to you, please do not hesitate to let
‘us know,

| ‘Bincerely you:s,
{ NATIONAL TIRE DEALERS AND
- RETREADERS ASSOCTATION, INC,

“John G. Pallo

‘Director, Dealer Development
JCPuw

‘ce:- We W, Marsh

4

=.:%ﬁﬂaﬂdmbvmuﬁ}Qﬁﬁm-ﬁnﬂfﬁﬁmn
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UNIROYAL, Inc,

Oxford Management & Research Center
““IRBYAL Middlebury, Connecticut 06749

. March 19, 1974

Mr. John Skog, P.E.
Chief, Environmental Improvement Section
Department of Transportation
5900 Folsom Blvd.
" Sicremento, California 95819

Dear Mr. Skog:

We have received your letter of March Tth wherein you request infor-
mation regarding the ultimate disposal of used tire casings. As a
company, our inputs have been made through EMA, and I believe you
have met with Dan Pennington in this regard.

As Chairman of RMA's Envirommental Committee, I am very interested in
your study and pending report. I also would like you to feel at Lib-

erty to call upon Mr. Pennington or myself to assist your group in any
way. :

Sincerely,

) o bl Zhe

Robert C. Niles, P.E.

Director
. : Environmental Control
RCN: Lsm
ce: Mr., D. G. Pennington
. Rubber Manufacturers' Assoc.

1346 Connecticut Ave., N.W.
Washington, D.C. 20036

ClibPDF - www .fastio.com
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March 20, 197k

Départimefit of Transp¥tation
Division of nghways '
Transportation Laboratory
5900 Folsom Blid

Sacramento, Californlé 95819

Attention1 Mr John- Skog, PoE2
) chisf; Environmehibai Improvehent Sectlon

Subjects  Abdhdonied Tires
éeférencee Your Lettér of 3=i-7h; File 647152
ﬁear Mr Skogi

You are aware of the Rubber Manufacturers' report on this subjecto
Goodyear's active partlcipatlon has been with the use of old tires
in reef projects off the toasts of Florida and the application of the
Lucas Futnace at Jacksén; Mibhlgdnh

The furnace i rated gt 3000 tires pér day and the flue gasses
~ éxhausted through a 30,000 pourid/hour rated waste héat boiler.

Our Séntract fBr this furndce is with Iucas Recyélé Compafy of
Californias This compéry obtained the basic principle for the
furnace from Lucas Flirhace Development, Ltd. in Fngland. Tu the
detail engineering of the Jackson unit they failed miserzbly in

their efforts teo desigh a workable unite Having failed, they engaped
Fluor-Utah, Inc to redesign and alter tHe original ifistallationa

This contract was let last spring and the rework is esséntially
comnlete. :

Ue have been in start wp trials for the past week and we have ascertained
the unit will consume thé ratéd number of fires. The unit is now in
tcool down' to permit internal inspection this week erd. Ve were
generatlng 20,000 pounds of steam per hour with & portion of the gases
yhp3551ng the heat éxthange boilers

Cc-10
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Mr John Skog
Re: Abandoned Tires vage 2 March 20, 197

We will make some change to the control panel and the tire inserter.
We will then endasavr» fc place the unit in a 30-day accentance run,
Based on our past week of experience, we are optimistic as to the unit
meeting its guarantee, and rerhaps exceed it by 20 to 30 per cent., Ve
expect some minor modifications in the tire feed conveyors will be
required.,

As you know, w= woen't be able to discuss this unit in a positive manner
until we have some months of background experience. We invite your
future inquiry as to adequacy of this unit in about six months, As
a.bit of information,; a newly purchased unit at the rating of 3000 tires -

| per day would probably cost a million dollars.

Mr Arnold R Gaunt is the Manager~Furnace Group for Fluor Utah, Inc.
This grow is now handling the Iucas Furnace account in this country,

Very truly yours,

.5, < ///<
Q ‘/74-»(: 27
Manager,
Corporate Engineering
C Hiss
£+

RREA SS w1 5 0)

A,

Cc-11
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FLUOR UTAH,INC.

177 BOVET ROAD
SAN MATEQ, GALIFORNIA 94402
TELEPHONE: {415) 574-1111

‘March 22, 1974

State of California -

Department of Public Works

5900 Folsom Boulevard -

Sacramento, California 95819
Attention: Mr. Mike Quint

: Environmental Studies

Sﬁbject: " Lucas Cyclonic Furnace Systems
néar Sir: -

Enclosed herewith is a copy of the paper presented at the
recent meeting of the American Institute of Chemical En-
dgineers. We are also eng¢losing a copy of the article as
published in the Electric Light and Power magazine, the
energy and generation edition of January, 1974.

As mentioned in our conversation of yesterday, the Good-

year Tire Furnace has been put into operation and is
operating in a very satisfactory manner. We expect to be
making our air pollution test sometime during the month of
April during the final commissioning of this facility.

We should have the results of these tests approximately May 1
and would be most happy to discuss them with you at that time.

¥Ours very truly,
ﬁf'x.uo-r;) UTAH, INC.

A. R. Gaunt
Manager, Furnace Group

'I;_\RG :dg
~enclosures

c-12
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AUTOMOTIVE- INDUSTR tAL MARKETING CORPORATiOE

£.0.Box 16457 ¢ portiand, Oregon 97233
Phone! §03/255-7364

March 13, 1974

Department of Transportation
Division of Highways
Tronsportation Laboratory
5900 Folsom Blvd.
Sacramenio, California 95819

Ajrention: John Skog

Dear Mr. Skog:

We are a little perplexed on just how to answer your letter of March 7th relating fo California
House Resolution number 37. T .

Because of our long involvement with the situation of scrap tire disposal we could write a very
lengthly disertation on the subject, however perhaps for now it might be better just fo describe
the current stoge of the art and the market os it exists. : : S

: , e -
Almost all cities and counties across the United States have now developed very strict laws
against landfilling with tires, oither whole or split. Strangely enough, o very progressive city

in most ways, Los Angeles, 15 totally indifferent o the problem ond has no restrictions.

Currently there are about ten machines of various types that claim they will process @ tire and
make it acceptable for landfills.

We are among the ten, however we have carried the opportunify one step further, and (to the
best of my knowledge) are the only machine that prepares the tire for recycling.

It is our firm balief that none of the chips produced by a Tire=Gon operation will ever see d
landfill, Currently agreamants have been reached with Fisher Body Division of Genera! Motors,
Cowlitz Power Compaty and Northern States power Company for the purchase of the chips as @
fuel booster fo upgrade the BTU output of lower grade fuels such as low grade coal, wood chips
and general refuse.

v Agreements have also been reached with rubber reclaimers. 1t is far more economical for them
to process rubber chips rather than whole scrap tives.
These agresments U7e generating @ recovery of .15¢ 10 .25¢ per tire. $ince most of our 0peT™
ations charge «25¢ per tire for prozessing (since they can't be dumped) the economics aré there
to encouragz o privaie opzration 10 make the investmeni and gef into the business. Hqwever, o3
long o5 situations exist such as in Los Angeles no progress will be made in those areas.

o

c-13
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Deptment of =

Mr. John Skog
March 13, 177,
Page two cont.

such ag Dallas, Texas

3. ﬁnéaurage"the use of the b)} produgt by burning s a fuel where practicgl and developing
@ program specifying the State use of rubber asphalt. This js now being done by the
province of S_askotchwgn in Cgnada. :

We.havé;{'enciosed quite a bit of material, |f you feel we cap supply you with anything
else please let ys know,

~_ ,Yoi'_j'rg‘ v"e;y truly, -

i Al (v
- W.Denms Hall |

o Pregidenf}f;;

: CC; R, Tijrner
- T. Miller

i o C-14
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CONSUMERS UNION [ A NONPROFIT ORGANIZATION [ PUBLISHER OF CONSUMER REPORTS

March 28, 1974

John Skog, P.E.

Chief, Environmental
Improvement Section
Dept. of Transportation
Division of Highways
5900 Folsom Blvd.
Sacramento, Calif. 95819

Dear Mr. Skog:

Referring to your letter of March 13th, we have, through the
years, tested most types and models of tires, ranging from
the so~called 3rd line (many years ago) on up to modern
bias~belted and radial-ply tires.

Unfortunately, our tests of "2nd-line" and "3rd-line" tires
are so o0ld as to have no validity. ’

Our more recent test reports, however, may be of some use to
you in indicating relative tread life of the various tire
types, as well as of specific models.

I am enclosing copies of those reports for your convenience.

Very truly yours,

Setian i

Bertram Strauss
Associate Technical Director

. BS:1lm

C~15
256 WASHINGTON STREET | MOUNT VERNON, NEW YORK 10550
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(415) 324-4744
Telex No. 348-471

Combiistion Power Company, Inc.
1346 WILLOW ROAD. - MENLO PARK +« CALIFORNIA 94025

s

March 28, 1974

“In Reply Refer To:
671:74:1:3

Mr M1ke Qu1nt

CalifoFnia Department of
Transportation

Transportat1on Lab

5900 Folsom; Blvd.

'Sacramento CA 95819

Dear Mr Qu1nt

Thank you for your telephone call of March 14 requesting information
about our CPU-400 system for the disposal of solid waste.

The Combust1on Power Unit-400 (CPU-400) is an advanced technology
system that will economically recover energy from solid waste in

a po]1ut1on -free manner. Enerqy from the combustible material is
recovered in the form of electrical power by using a gas turbine.
The CPU-400 will be a completely automated, packaged plant capable
of consuming all types of unsegregated mun1c1na] solid waste. Since
the units will be clean, compact, and quiet, they can be located in

or near-a metropolitan area to substantially reduce hauling costs.

The CPU-400 is based on a modular concept. Each module will be

- capable of disposing of 130 tons of solid waste ver day while geh-

erating: 2200 kilowatts of electrical power. The "power module" units
can be used in any numbér of multiples to fit the solid waste quantity
requirements of a city.

In addition to solid waste, each CPU-400 module has the capability of
simultaneously disposing of up to 38,000 gallons of non-dewatered
Tiquid waste per day. Adding waste water to the CPU-400 combustor
raises the capacity of each nower module to 160 tons of selid waste
per day and increases power output to 3,000 kilowatts. Therefore, in
addition to providing an economical method to ultimate sludge disnosal,
an improvement in capability of the basic module is gained requiring

only a minimal increase in capital investment.

wuy fastio.com T
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Mr. Mike Quint
March 28, 1974
Page 2

Combustion Power Company, Inc. has been building and testing air
classification systems for the past five years in sizes from 3 to

40 tons/hour and has developed the expertise to provide an air
separation system which can be used in conjunction with any shredder
installation. * Provision for a shredder/air classifier system is
necessary in any facility considering fuel and mineral recovery from
the solid waste stream, since 75 percent to 85 percent of the total
stream is burnable and is removed by air separation. The accessibil-
ity of the remaining 15 to 25 percent mineral rich fraction to
separation techniques is thus improved.

- Combustion Power Company in 1971 assembied a "wet” solid waste

mineral recovery system utilizing a rising current sevarator and
two-stage heavy media system. Although the system worked reasonably
well, there were problems inherent in the process which generated
interest in developing a more advanced process. This research cul-
minated in a dry recovery process which utilizes ferrous magnets,
trommels, vibrating feeders, aluminum magnets, and the other non-
ferrous metals separator. '

The use of a "dry" separation system rather than "wet" or sink-
float separation systems has several obvious advantages: simple
contrels requiring no manual attention; constant performance
efficiency; no product contamination; minimum supplemental hard-
ware or space requirements; only conventional electrical power
required with power consumption less than that of wet system; and
no water contamination or water treatment facilities are required.

The CPU-400, which has been continuousTy sponsored by the U. S.
Environmental Protection Agency, Office of Research and Monitoring,
is now in its fifth year of development. Over 3 years of component
research and testing preceded the pilot plant. The pilot plant will
be capable of demonstrating an ecologically and economically sound
solid waste disposal system on a significant scale for concise evalu-
ation. The pilot plant will be capable of disposing of up to 105
tons of solid waste and 25,000 gallons of liquid waste per day while
generating 1,000 kilowatts of power. The pilot plant was operated
as a total system for the first time on April 13, 1973 and will now
undergo extensive testing.

After testing of the pilot plant, which constitutes the end of the
research and development phase, the program is expected to transition
to a demonstration grant for construction of the first prototype.
Following this, the CPU-400 units will be available for other communi-
ties. Our present schedule calls for the commercial introduction of
the CPU-400 in Mid-1975.
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M. ke Quint

March 28, 1974
Page 3

We have also developed a series of simplified, Tower capital cost sys-
tems that may interest you. These system§ do not generate power, but
have thé capability of disposing of sewage sludge (or any other type

of Tiguid waste) and solid waste at the same time. The basic system,
called the LSW (Liquid and Solid Waste Disposal System), consists of

a shredder, air classifier and fluid bed combustor. The system is able
to utilize the solid waste from a community as a fuel to dispose of, in
a pollution-free manner, sewage sludge of a very high water content.
The LSW is being sold in four basic sizes. The smallest will dispose
of 1500 1b/hr of solid waste and 100 gal/hr of liquid waste. The
largest system will dispose of 4.5 ton/hr (9000 1b/hr) of solid waste
and 700 gai/hr of liquid waste. Modules of the largest system can be
provided to double and triple the solid and liquid Waste consumption.
We are currently operating the 1500 1b/hv systein at our Menlo Park
facility as a demonstrator and to provide an engineering tool for

product jimprovement.

Our CPU-300 pilot plant and LSW prototype are at a point now where
observation of the operations will be quite meaningful. Should you
or any of your associates have the opportunity to come to Menlo Park,

" California, we would be very pledsed to show you our systems.

We have énc1osed for your information a copy of the CPU-400 brochure
which will define the system in greater detail.

_Very truly yours,
COMBUSTION POWER COMPANY, INC.
g N _; \._F'  an ’
_S;f?tzaﬁﬁvﬁ/f€*«4?i?>v

Samuel P. Eveleth
Information Services

SPE:1b

Enclosures
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4day Enterprises

‘April 30, 1974

- John Skog

- Dept of Transportation
bivision of Highways
Transportation Laboratory
5900 Folsom Blvd
Sacramento, Ca 95812

With regard to the Department’s recent letter apparently to selected tread rubber
and retreading equirmment manufacturers on the subject of "Ebandoned Tires", we ask
that we be placed on your mailing list to receive any information on recycling or
disposing of these "abandoned tires".

Thank you.

M/Ww

Al DeWeese

nr

R
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: " . J | ) UNIROYAL DEVELOPMENT COMPANY'
Lo . Division of UNIRQYAL, Inc.
UN]RDW\U

* Oxford Management & Research Center
Middlebury, Connecticut 06749

203-573-2312

March 15, 1974

Mr. Micha.el Quint _

Califbrnla Department of Transportation :
fransportation Laboratéries

5900 Folsom Boulevard

Sacramento, California 95819

' Dea.r Mr. Qu:mt. ' . ' -

Follow:mg our conversation earlier *bhls week, your request was d:.scussed
with F. M. Crehan, Manager of Marketing Services, UNIROYAL Tire Co.,
and through this letter we dre extending permission to utilize the tire
"potentials estimated in our 1973 Tire Sales Opportunity.

UNIROYAL is keenly aware of the scrap tire disposa.l problem and welccmes
this opportunity which in sofie way may ¢contribute toward a solution in
your state.

Qur Compa.ny has been especially active with Connectlcut 5 Department of .
Environmental Protection, e.g., in establishing guidelines for handling
the scrap tire portion of the Solid Waste Management Program and indepen-
dently have investigated rubber in roads (asphalt additive), stockpiling,
ghredding for land fills, and utilization as -an energy source.

' i_[:t‘ possible we would appreciate receiving the results of your analysis
and learning how youwr program progresses.

Very truly yours,

. JEN: lc
"ecs F. ‘M. Crehan_

ClibPD wwvw . fastio.com
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August 19, 1974

Mr, John L. Beaton, P.E.

Chief Engineer, Transportation Laboratory

State of California
Department of Transportation
5900 Folsom Boulevard
Sacramento, California 95819

Dear Mr. Beaton:

Atomics International Division
Rockwell International

8400 De Soto Avenue
Canoga Park, California 91304

!
In reply refer to 7T4AT-5813 |

Atomics International (Al) has reviewed your report on "The Problems
and Possible Solutions to Disposing of or Recycling Used Tires" and wish
to compliment you on its thoroughness and completeness.

We have, in accordance with your request, included our comments whlch
are 1nd1cated in red on page L-1 (20) of the report.

Al is also interested in the disposal problems associated with used tires
and feel that our Molten Salt Combustor offers, on a large scale basis the
‘capability for effective, non-polluting disposal, and energy conversion.

We would greatly appreciate receiving a copy of the final report.

Very truly yours,

C.R ey

C. R. Spencer

Environmental & Utility Systems Marketing

Enclosure: State of California Report on the Problems and Possible
Solutions to Disposing of or Recycling Used Tires

ecl: 1/8
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The Gates Rubher Company

999 South Broadway
Denver, Colorado 80217
-~ (303) 744-1911

November 12, 1973

______ i ‘T_—_—_-‘
SN B TR
b

John L. Beaton PE ' % :
Chief, Transportation Laboratory I
California Department of Transportation ““"J’ o
5900 Folsom Blvd. : e LT ‘
Sacramento, California 95819 - L
De;ir" Mr. Beaton: e ' SN AP J

T have reviewed with interest, your recent letter on "Abandoned
Tires".

The Rubber Manufacturer's Association (RMA) Environment Committee
. has been "wrestling! with the problem for some time.

The enclosed copy of a paper, to be given by Dan Pennington, of
the RMA, is the committee's latest thinking on the scrap tire disposal
problem. ,

The committee is presently working on "up-dating" the costs of the
varioug disposal and recycling systems.

I will make it known to Dan that you are interested Iin the economics
of the problem and also in having someone discuss the overall problem
with you.

Engineer

jk
cc: H. D. Harris
“  Dan Pennington, RMA
Bob Niles - Chairman, RMA Environmental
Committ:ee Uniroyal

ClibPD www fastio.com
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Firestone @
November &6, 1973

- Mr. John B. Skog, P.E. :

- : Chief, Environmental Improvement Section

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION
Division of Highways

Transportation Laboratory

5900 Folsom Boulevard

Sacramento, CA 95819

Dear Mr. Skog:

Your letter of November 1, 1973 to The Firestone Tire & Rubber
Company has come across my desk for handling. I am more than
pleased to supply what information I have on the problem of
‘used tire disposal.

Firestone, for many years, has had active, meaningful programs
in progress on recycling used or road-worn tires, a major
solid waste management problem of the rubber industry.

For years, Firestone has operated three major road-worn tire
reclaiming plants utilizing the devulcanization process to
recycle tires back to the production cyele. (The devulcani-
zation process yields a good produet that contains about 50%
inert material and 50% re-vulcanizable rubber.) These three
plants are located in Akron, Ohioj; Memphls, Tennesseej and
Los Angeles, California. Due to the extremely high cost and
the competi%ion from new rubber and substitute materials, two
of these plants were shut down in the past two years. These
were the Akron, Ohio, and Los Angeles, California, plants,
The Memphis, Tennessee, plant continues to operate.

In addition to our conventional reclaim process, Firestone

- as part of their advanced research and development program,

* starting in 1968, began work on another process to reclaim
tires and conver% them to usable products in a pollution-free
process. Thils process, which we feel is the best chemical

- process we know of to &ate, is known as the Firestone
Destructive Distillation Process for the pollution-free
disposal of used tires. We do not want to raise any false
hopes in your mind as to this being a total answer to the
problem, It is a possible answer, At this point in time,
Destructive Distillation is a technically feasible process,
which means the process can convert tires into usable products

W

\,?
Y TME FIRESTONE TIRE & RUBBER COMPANY + 1200 FIRESTONE PARKWAY * AKRON, OHIO 44317
C-23
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Mr. John B. Skog | -2- November 6, 1973

in a pollution-free manner, but the cost is extremely high
and the products need further refinement. We are continuing
work on this process, but it appears it will take years to
perfect it and make it commercially feasible., We define
commercially feasible as the process standing on its own merit
and not requiring subsidization.

Firestone has received worldwide acclaim on this far-reaching
process. We are attaching the following three reports
(Exhibits A, B, and C) which cover this work in great detail:

- Exhibit A - "Degtructive Distillation of Used Tires,"

_ by Dr. J. A, Beckman and Mr. J. R. Laman,
dated May, 1970. This report covers work
done in a batchwise pilot plant.

Exhibit B - "The Destructive Distillation of Used Tires
‘ ' in a Continuous Pilot Plant," by Dr. J. A.
Beckman, Dr. Grant Crane, Dr., E. L. Kay, and
Mr. J. R. Laman, dated April, 1972. This
report covers work done in a continuous pilot
plant.

Exhibit C - Publication of the Firestone Paper in thils
© fileld delivered at the Spring Meeting of
The Akron Rubber Group - April 21? 1972 in
Akron, Ohio. A paper on this work was also
presented at the Solld Waste Management
Conference conducted by the University of
Massachusetts on May 12 and 13, 1970.

At the risk of being self-serving, Kobe Steel has a pyrolysis
pilot plant similar to Firestone's Destructive Distillation
Process. I am sure that when you obtain a copy of this report,
you will find it essentially a duplication of our work.

Our Environmental Engineering Group and the Research Department
have been requested to publish a paper on the "state of the art
or status of this problem" by The American Chemical Soclety.
The paper has been prepared and it will be published in the
April, 1974 Issue of "Rubber Chemistry & Technology Technical
Review," Special Edition, entitled "Scrap Tire Disposal.™

This paper was written by Dr. J, A, Beckman, Dr. Grant Crane,
Dr. F. L. Kay, and Mr. J. R. Laman. We trust you will watceh
for this very "in depth" study of this problem offered by the
subject paper.

www fastio.com
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Mr. John B. Skog -3- November 6, 1973

We would like to offer the following additional technologies,
Exhibit D, under study by many companies and research organizations
on the su%ject of pollution-free disposal of road-worn tires.
Firestone is actively investigating some of these technologies,
but in fairness to ourselves, we cannot pursue all of them; we
are concentrating on the technologies that, if proven successful,
will consume huge inventories of road-worn tires,

You may ask what viable technology is available now and what
course we should chart both long and short range.

The viable technologles available presently for the pollution-
free disposal of used tires are as follows:

1. Fuel Energy in an incinerator/boiler or as a fuel
additive in selected boiler equipment.

2« Tire Shredding followed by burial in a sanitary
© landfill. '

To summarize at this time, there is no cure-all solution to
this problem. Please £ind attached a copy of our brochure
entitled, "Excellence in Environmental Engineering," which is
a case s%udy that summarizes Firestone's efforts in improving
the total environment; past, present, and future. If we can
be of further service, please call on us.

Very truly yours,
J. R. LAMAN, P.E.

Mansager
Environmental Engineering

JRL/sp
Attachments

- www . fastio.com
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November 5, 1973

:Mr. John B, Skog, P.E.
“Chief, Environmental Improvement Section
-Department of Transportation
State of California
5900 Folsom Blvd.
-Sacramento, California 95819

Your Letter of November 1, 1973
-Dear Sir:

“Thank you for your recent letter requesting information which would
“prove helpful in completing your research project on abandoned tires,

‘We appreciate your inquiry and the opportunity to send you literature
and information pertaining to the Branick Tire Cutting Machine which
— "has been desighed to ¢ut passenger and truck tire casings in half in
order to greatly reduce handling expenses and more important make the
cut casings movre suitable for burial in sanitary landfills.

" As illustrated, the Branick Tire Cutter is equipped with a special type
of cutting blade which ehables it to cut both passenger and truck tire

" casings, including the wire cord or steel belted type tires. The machine
is equipped with a Tire Guide Roller Assembly, as well as additional

" safety features designed to provide the operator with protection during

“ the tire cuiting process. The actual cutting process requires only one

_operator who with a few hours of operating experiencé should be able to

_cut approximately 120 passenger tires per hour and 50 to 60 truck tire

. casings, : '

 The current price of the Branick Tire Cutter is $4, 031.85 F. O. B. Fargo,

~ North Dakota with usual deliveries ranging from three to four weeks after

" receipt of purchase order. We are also taking this opportunity to send you

" one of our complete Branick Tire Handling Equipment Catalogs illustrating
many items of equipment designed for all phases of the retreading process,

as well as vehicle maintenance and servicing.

C-26

BRANICK MFG. CORP.,BOX 1937 FARGO, N.DAKOTA 58102 PHONE; 701/235-4446 AN APPLIED POWER &INDUSTRY
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Mr. John B. Skog, P.E., Cont. ' -2- November 5, 1973

Please note we are referring a copy of this correspondence to our West
Coast Sales Representative, Mr. John C. Huber, 9505 Paramount Blvd.,
Downey, California 90240, Phone: (213) 928-2635, who will be pleased to
answer questions you might have concerning Branick Equipment and also
refer you to one of our local distributors for availability.
Thank you for your inquiry.

Sincerely,

BRANICK MFG,., CORP,

Clark Wurl
Sales Order Supervisor

cc:  John Huber

C-27
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State of California THE RESOURCES AGENCY

Memorandum

To : Mr. John L. Beaton, P.E. ‘ Date : October 2, 1974

Chief Engineer o
Transportation Laboratory AMES
Department of Transportation POV
5900 Folsom Boulevard : FORDLS
Sacramento, CA 95819 VAT
From : STATE SOLID WASTE MANAGEMENT BOARD ... SFELLAATE
' HAGL D
| |REiEs
Subject: Tire Disposal or Reuse Report Review _ Tlupnany T
"""" GEN. FILE

Thank you for the opportunity to review the draft report on "The Problems and
Possible Solutions to Disposing of or Recycling Used Tires".

It is apparent that considerable effort was expended to determine the current
fate of used tires and the efforts of the tire industry to salvage materials

or energy from them. Unfortunately, the suggestéd solutions are in the form

of conclusions but offer no clear-cut plan to achieve those solutions to the
used tire problem. House Resolution No. 37 states that abandoned tires are a
health and fire hazard and an eyesore. The report offers no solutions to )
these problems.  Possible solutions mentioned are actually conclusions describ-
ing current practices.

We suggest that one approach to the problems connected with the storage,
stockpiling of tires, or their disposal at sanitary landfills would be a
requirement that all tires from scurces such as retreaders or service stations
that are not going to be retreated, be split. This would alleviate the prob-
lem of tires "floating" in landfills and would alsc greatly reduce a source
of prolific mosquito breeding, since rainwater would drain from split tires.
Tire splitters are fairly low in cost and are simple to operate.

Considerable discussion is given to materials and energy systems which are
being developed. However, no recommendation is made concerning the continued
meonitoring of these developmental efforts. We believe that the State respon-
sibility for monitoring these programs and initiating adequate procedures
which will ensure the use of developed systems should be identified in the
report. The report should place more emphasis on the critical economic prob-
lem of transporting tires to a central processing plant. Initiation of your
proposed tire collection system should also be addressed. We suggest that a
definite program be recommended and that appropriate legislation be drafted
and proposed {we would be happy to assist in this effort).

It is our opinion that the management and enforcement of a program along the
lines described above should be assigned to the State Solid Waste Management
Board and that any necessary research and testing should be contracted with
other appropriate agencies or firms. For example, research work on the use

of tires in the highway construction program would logically remain with
your agency.

e b
4}&%(« | |
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Our other comments and questions are keyed to the page numbers of vour draft
report as follows:

4

10

17

is

20

20

. Pagé.‘

The word "consumer" is not consistent with the customary usage where
it relates to the person who would be buying the tire.

If CPU-400 is given mention, then other systems such as pyrolysis

should also be noted. We suggest that it would be better to delete
the reference to CPU-400.

The word "recycling” should be used instead of "recycle".

Anoﬁher collection gltefnative exists -- require old tires to be
returned to the manufacturer.

Pyrolysis systems, such as the Purox and CGarrett systems should be
discugsed under energy recovery and the economics of these systems.
The numbers furnished us on the Atomics International system indicate
a cost of $200 per ton to dispose of solid waste materials, which is
a very high cost.

Can Lucas system meet emission limits adopted by the variocus Air
Pollution Control Districts in California?

Delete reference to CPU-400 or rewrite it so that it does not appear .
so optimistic (i.e., that is implying it is "near operational”). No
mention is made that small particle sizes are necessary for feeding
into- the combustor. :

The Atomics International system is perfected as far as a pilot plant
only is concerned. Sodium carbonate serves as a "heat" transfer
medium. This unit also requires grinding the tires, and, as you point
out, shredded waste is then fed to the unit.

Tablé‘A is a mizxture of systéms, methods, and aspects of disposal
techniques (i.e., shredders and tire splitting still require land-
filling). The table should be restructured.

We have enclosed for your use a copy of an excellent report concerning the

"Incentives for Tire Recycling and Reuse". Starting with page 23, a number
of reuse strategies are suggested. We will be available to work with your

staff if we can be of further help.

Enclosure

www . fastio.com
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Department of Transportation
Division of Highways

Attention:
Chief Engineer

Transportation Laboratory

John L. Beaton, . P.E.

Department of Health

Date : Qctober 8, 1974

Subject: The Problems and
Possible Solutions to
Disposal of, or Recycling
Used Tires e

i
i
b

Environmental Health Services Program

This Department has reviewed the draft report entitled The Problems and
Possible Solutions to Disposal of, or Recycling Used Tires. In general,
the statement of the problem, the factual material presented, and the
proposed solutions are adequate and in concurrence with the extent of
known health hazards and existing problems of disposal and reuse.
comments for consideration in .the final draft have been prepared by our

~ Waste Management Unit staff and are included below.

The extent of the problem associated with the incorporation of used tires
into existing sanitary landfills is somewhat understated. It is pointed
out that about 30% of the 63 disposal site operators surveyed reported a
problem with the disposal of tire carcasses. Whole tires are difficult to
compact and must be placed under a very large volume of other refuse or
they will "float" to the top and disrupt the compacted soil cover. In
addition, we can add that in cases where tires have been placed solely

in cells at 1landfill sites, they have created harborage for rodents; they
are a potential fire hazard; they cammot be adequately compacted; and voids
are left in the covered tires which eventually may erode, causing problems
with cells placed on top of the cells containing tires. Some disposal
sites are stockpiling tires, a practice which can lead to mosquito breed-
ing and is a fire hazard. Others discourage tire disposal by increased
rates, which leads to illegal dumping at unauthorized sites. The report,
however, concludes that "disposal of used tires in sanitary landfills

does not pose a major problem at the present time."

We feel that the 30% problem factor is significant and may be higher, as
our experience has shown that landfill operators tend to minimize their
problems in responding to mailed questionnaires. Also, California is
faced with decreasing capacity for landfill space such that landfills
cannot be considered a long-term solution to the tire disposal problem.
Thus, landfill disposal is a significant problem unless the tires are
processed by shredding or cutting prior to disposal. This will only add
to the cost of disposal and further increase the stockpiling and illegal
dumping.

f@Y?é? D~-3
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Division of Highways : -2 - ' October 8, 1974

In regafd to the utilization of used tires for fuel energy, the report

- points out that there are presently three possible solutions. One, the

Lucas cyclon1c furnace, currently is operational. However, the report
fails to point out that the furnace as it exists today will not meet
existing California air pollution standards. It is possible that scrubbers
could be added to this furnace which would make the furnace feasible for
use in California. Another system mentioned is the.CPU-400, a pyrolysis
unit currently under development by Combustion Power Company under con-
tract with the U. S. Environmental Protection Agency. At present, this
process must be considered in the experimental stage. The economics have
not been proven, and it will probably be at least five years before a
unit is operational. The third method mentloned is the Molten Salt
Combustion Process. This is still essentially in the laboratory phase
and the 1mp11cat10n,0f the statement of page L- -1(20) that the method

has been perfected for industrial use seems a little premature. While

it is true that the BTU content of tires is higher than that of coal, the
wide distribution of tlre sources does not make their use commerc1ally
feasible to sustain a power plant (e.g., the tires accumulating in New
York City could supply the power needs of only 15,000 people). At best,
such use would probably be on a standby basis for use when a sufficient
number of tires have been accumulatod wlth the resultant fire and health
hazards assoc1ated with such accumulations.

The use of ‘tires for the construction of artificial reefs is reported as

a good splution on a short-term basis. However, although used tires
appear to be virtually indestructable in sea water, there is not enough
data yet to fully assess the impact of such reefs on the ocean environ-
ment. Another problem is that such psage would be limited to the coastal
areas and large inland lakes. Haullng costs would pose a problem for used

'tlres located remote from these areas.

A major factor in used tire utlllzatlon is retrgading, which extends the
life of existing tires. While not eliminating ultimate dlsposal of these
tires, retreading reduces the number of carcasses that must be disposed
of annually in relationship to the number of vehicle miles driven per year.

' The report-points out that for several reasons, use of retread tires for

passenger cars has dropped from 25% in 1963 to 17% in 1968, and there has
been a similar reduction in truck tire retreading. Reduced speed limits
on the highways because of the recent energy crisis would permit wider
use 6f retreads than are currently being used. The report might consider
mentioning a number of economic incentives that could be employed to
increase tbe use of retreads by the consumer:

1. Increasing the excise tax on new tires.
2. Tire sizes could be standardized to increase the percentage of

tires retreaded. Molds are not produced for some sizes because
of low volume.

D~4
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3. Education of drivers to maintain proper tire pressure and change
_tires while still retreadable. This could be incorporated in
the DMV testing program.

4, Inspection of cars to see that tires are removed while still
retreadable. '

5. Renting of tires as done by some bus companies. The tires are
inspected and maintained by the renting agency and replaced as
required. This could be handled through local service stations.

The use of smaller cars by the consumer would also extend the life of
existing tires and serve as a factor in source reduction as would increased
use of retreads. With the maximum vehicular speed limit of 55 miles per
hour, and an average passenger trip loading of approximately 1.6 persons
per trip, smaller cars could serve the public transportation needs adequately.
With such cars tire mileage could be increased to. possibly 50,000 miles.

In addition, there would be substantial fuel savings by increasing the
mileage per vehicle. Such incentives as increased gasoline tax, horse
power tax, engine size displacement tax, and gross weight tax would tend

to have the public accept a smaller vehicle which would adequately serve
transportation needs without excessive consumption of tires and other
energy consuming raw materials. The report might include an analysis of
the effect on the tire disposal problem if the average passenger sedan
weighed 2,500 pounds (unladen) rather than the current 4,000+ pounds.

Thank you for the opportunity to review and submit comments on this

important report. We would appreciate receiving a copy of the final report
when it becomes available.
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http://www.fastio.com/

STATE' OF CALIFORNIA—AGRICULTURE AND SERVICES AGENCY RONALD REAGAN, Governor

DEPARTMENT ‘OF GENERAL SERVICES

August 14, 1974 - X -

v : 'l | ; .- )
J. L. Beaton . ' N TR l
Chief Eng1neer, Transportat1on Lab _ : ‘ = -
5900 Folsom Blvd.

Sacramento Ca11forn]a 95819 -

Dear'Hr. Beaton:

We have received your "Report on the Problems and Possible Solutions to Dis-
posing of or Recycling Used Tires". This report is a very impressive com-
pilation of the research that has been applied to the subject. Your people
have certainly explored every possible facet of the problem and are to be
commended for a very thorough Jjob,

In revwew1ng the report, we find that Item 3 on page L-2 (19) is not accurate
and does not give the details of qur experience in the problem of tire dis-
posal. We are submitting the attached revision describing the methods of tire
disposal we have used for the past several years, to substitute for the existina
#3 paragraph. Feel free to edit or condense as you may desire. We perhaps

have gone into too much detail but we did want to furnish as much information

as possible so you would have a very clear picture of our operation.

In paSs1ng, we noted that there was one method of disposal that was not
mentioned in your report, Guided by our egper1ence with Mexican buyers, it
would appear there is need to explore the export potent1a1 of surplus tires,
Used tires could conceivably be welcomed by emerging nations as the basis for
smail industry in those countries that have vast supplies of Tow cost of man-
power. With some engineering expertise applied, there is possibility that old
tires could be used to construct housing that would -provide better shelter than
cu]vert sections as now used in Bangladesh and Pakistan.

_[_.lo
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Filled with earth and stacked, they could make sturdy outside walls with no
fasteners or framework required. Roofing could be made using the same size
tire sections as with sandals. Squares of tire carcass material would make
shingles that would never wear out. You might care to add some research along
these Tines to your report if vou feel it would be constructive.

In all other respects, we feel your report is very satisfactory; there is really
nothina new we could add other than the attached revision of the General
Services paragraph.

- Kindest Regards,

Lawrence R. Robinson, Jr.
Director

Robert G, Edwards
Proqgram Manager

RGE/jan ‘
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ATTACHMENT

#3 The ﬁleét Admifistratith Divisich installs approximately 7,000 new tires per
year through the State Garage system on their pool as well as agency-owned

staté Vehicles.

For ﬁﬁé;ﬁést three years; they wenht to bid for a vendor that would purchase
their Siirplus tires statewide. The successful bidder was a company in

Visalia. This vendor paid 29¢ a carcass for tires picked up in Fresno and
Sacramento and 25¢ a arcass for uséd tires in San Diego, Los Angeles and

the Bay Area Garages; The uséd tires were disposed of by the vendor in severatl
ways: 1) Sold as u$éd tires to theé farming industry for use on field wagons,
2) Sold:to recappers and 3) junked.

Thie costs of trickihg 4fid saturation of his market has caused this vendor to
cancel his contract prématirély:

The State Garages are now disSposing of tliei sirplts tirés on a Tocal bid

basis and bids areﬂéitemelyhdifficdlt to obtain., In July 1974, the Los Angeles
Garage solicited bids from more than 20 juitk tire dealers and received only

one bid for 5¢ each. San Diego is dispoSing locally to the high bidder. In
the past, they have Had excéllent bids from Mexican nationals. Mexicans use
the tires that have sbund cdrcasses on their personal cars until they are
completely worn out, Our tirés are removed as. a metter of safety policy when
the tread gets les s than 2/32", Mexicans do not have the 1/32" Vehicle Code

restriction so they can get uUp to 5;000 additional miles on these surplus

U,S. tires. They also have a numbéer dof handcraft industries that manufacture
$hoes, door mats and other Holisehold items from junk tires. Fresno is still
ble to dispose of thieir surplus tires to the vendor in Visalia (who oriainally
bought Statewide) for 29¢ each. Bdy Area &hd Sacramento Garages are now sallina
to Tocal hidders,
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STATE OF CALIFORNIA—AGRICULTURE AND SERVICES AGENCY RONALD REAGAN, Govarnmt

DEPARTMENT OF )
CO“SFFOUI'}% 1020 N STREET, SACRAMENTO, CALIFORMIA 95814 . o “!
!
| |

A

September 11, 1974

- John L. Beaton, P.E.

I
PLIR A )
Transportation Laboratory T GE B

. Chief Engineer Nt
| i S ; Erl FILE
. bivision of Highways -

Department of Transportation
5900 Folsom Blwvd.
Sacramento, CA 95819

Dear Mr. Beaton:

Re: Draft Report on Used Tire Disposal

Based on the information provided in the draft report from
your office, we have the following comments.

Aside from the derivation of energy from the chemical/mechanical
destruction of used tires, the consequent saving of heat pro-
ducing fossil fuels, and the esthetic enhancement of the
environment, the recycling of used tires via retreading could
be a partial answer to the problem of disposal of used tires.

The statistics indicate that other than outright disposal, re-
treading is a major means of delaying the ultimate disposal of
the used tire, while at the same time deriving increased
utility from the tire carcass. There is a trend away from
use of retreads at the present time which may be reversed by
a combination of: (1) consumer awareness of the benefits of
purchasing retreads; (2) reduced prices; (3) additional media
advertising by the industry; and (4) consumer awareness of

- improved safety and reliability of the product.

The report indicates that the development of new production

- technology and better quality control will lead to a better

& retread. 1In the past, retreads have been dangerously defective
due to negligence in selecting carcasses and the existence of
an air space between the carcass and the new tread which

" resulted in the "cap" coming off at high speed. Should this
situation be relieved, the Department of Consumer Affairs
would support the furtherance of the plans as advanced in the
report relative to retreading.,

| @bq‘;@%\\(‘\‘k - |
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John I, Beaton, P,E, = -2 -  September 11, 1974

Please §§nd us a copy Qflthe final report and the determinations
~the appropriate hearing body.

U

PATRICIA GAYMAN
Director:

‘L?@;pv

o

ChibPDF - www.fastio.com


http://www.fastio.com/

‘State of California R Tha Resources Agency

Memorandum

To tJohn L. Beaton, P.E. : September 9, 1974

Chief Engineer, Transportation Laboratory

: Problems and Possible
Solutions to Disposing
of or Recycling Used

Tires. . ‘

_From : AirResources Board

We have reviewed the draft report The Problems and Possible Sclutions to Disposing

of or Recycling Used Tires., Our evaluation indicates that the disposal and recycling
methods discussed in the report may result in significant emissions of air pollutants,
Because the control of these emissions are the responsibility of local air poliution
control districts, it is suggested that a brief discussion be included in the report
explaining the types of emissions control regulations that would apply to these sourceg
and the capability of the sources to conform to such regulations.

Sincergly,

‘;%/-"‘j' '*1—~Lcﬁ;w

Harmon Wong-Woo, Chief
Div. of Implementation & Enforcement
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State _of Califori F The Resources Agency

-Memo‘l"c;_'ndum

To . John L: Beaton, P:iE.
Chief Engineer, Transportation Laboratory
Department of Transportation File No. BD-8-22
Division of Highways
5900 Folsom Blvd. [T
Sacramento, California 95819 IR 1

Date : August 22, 1974

from 1 ﬁepurim'ent of Conservation—Division of Forestry

Subject: FIRE PREVENTION ENGINEERING |
General . L |
Used Tire Dispogdl "“““"L' l

The various staff functions of the Division of Forestry have
reviewed the draft of "A Report on Pioblems and Possible Solutions
to Disposing of ot Recycling Useéd Tires." They £ind the areas

of concern to this Division well covered and have no additional
comments to make.

Thank;jou for the oppottunity of reviewing this materidl before
it is ‘finalized.

L. A. MORAN, STATE FORESTER

W. Holmes
Fire Prevention Engineer

Enclosure

07
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State of Califarnia The Resources Agenr.y

Memorandum

To John L. Beaton, P.E. . Date: August 19, 1974
Chief Engineer, Transportation Laboratory
Department of Transportation _
5900 Folsom Boulevard ' T T
Sacramento, Califormia 95819 o

From : Department of Fish and Game

Subiject: A Report on the Problems and Poasible Solutions to
- Disposing of or Recycling Used Tires

HoRARY

|GEN. FILE |

This is in regard to your letter of August 2, 1974 requesting
our review and comments on your response to California Legislative
House Reaplution No, 37.

We have reviewed and concur with the portion of the report that
deals with the use of tires for artificial reefs.

E@}wﬁ&

FQR Director

ﬂ;?jj . B D-13
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NESS AND TRANSPORTATION AGENCY * RONALD REAGAN, Governor

DEPARTMENT OF CALIFORNIA HIGHWAY PATROL

P.O. BOX 898 .
SACRAMENTO, CALIFORNIA 95804

STATE OF CALIFORNIA—S

August 29, 1974

File No.: 1.2801,A3532

Mr John L. Beaton, P.E.
Chief Engineer = "
Transportation Laboratory'
Department of Transportation
5900 Folsom Boulevard
Sacramento CA 95819

Dgar Mr.;ﬁéaton:

Thank yoﬁ for'forwardi%g a copy of the draft report on
used tire disposal. It is evident that the report is
the product of careful study.

While there presently appears to be no aspect of the
sfudy in which this Department would be involved, it
is reassuring to see the results that can be obtalned
when public and private resources work to solve a
problem.

Qf particular interest are the proposals to use tires

for fuel-energy and as vehicle impact attenuators. It
would be especially appropriate if a waste material

from our transportation system could be used to advantage
in these areas.

Should/this Department be able to assist you or your
staff;ﬁn this project, please feel free to contact us.

1

. ‘;&w ‘tr ﬁ jurs 3

W PU INSKI
Cgmmissioner

‘1_ | g : | ‘ _... .‘K‘. _ I 445
C,a ’g | D-14 ’ /
awe ' i
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State of California The Resources Agency

Memorundu_m

o Mr, John L. Beaton, P. E. Date: January 18, 1974
Chief, Transportation Laboratory
Division of Highways o
5000 Folsom Boulevard oo
Sacramento, California 95819

Attention: John Skog, Chief

> Environmental Improvement Section
From : Department of Fish aond Game '
B Subject: Use of Discarded Tires for Constructing Artificial Reefs

This is in answer to your request for information on the use of tires
for the construction of artificial reefs.

The Department freguently receives offers of various materials (include
ing tires) to be used in man-made reef construction in the marine en-
vironment. However, due to the problems encountered in obtaining permits
and funds for reef construction, we usually are unable to accept these
offers. When investigating the cost of tramsportation for a recent offer
of free asbestos cement pipe rejects, estimates as high as $13,000 per
barge load (1,000 tons) were received for towing the materisl from Long
Beach to Redondo Beach, where an artificial reef was proposed.

Those tire reefs constructed by the Department have relied heavily on
volunteer labor for installation. The following constitute our use of
tires for reefs in the marine environment:

The first artificiel reef consisting of discarded tires was con-
structed in Humboldt Bay during the month of October 1968. The
reef consisted of 800 tires set out singly, and in groups of three
and four. The reef was approximately 30 meters long by 8 meters
wide, providing relief of 1 to 2 meters. It was located in South~
port Channel at a depth of 7.3 meters (MIW). This reef was cone
structed by the Eureke Kiwanis Club, using volunteer labor, at a cost
- of $460. At the suggestion of the Department, this reef was expanded
in June 1971 to provide additional vertical relief. This was acw
complished, again by volunteer action, by the addition of 120 auto-
- mobile tires assembled into units of 12 tires. These ten units, vhe
in place, raised the relief to spproximately 3 meters. :

The next tire reef to be installed was located under the Santa Cruz
= _ pier, in Monterey Bay. This pier is subjected to extremely heavy
angling pressure (80,000 angler days/year) and is located on a flat
sandy bottom. This reef was constructed in August 1971 by a coali=
tion of volunteers from the Santa Cruz Hunting and Angling Club and
the Santa Cruz Aguatechs, a local dive club. Funds for this reef
were obtained by charging tire dealers a fee to dispose of the used
tires. The money, in excess of $200, plus a donation of 6,000
meters of 19 millimeter polypropylene line, provided by the Pacific
Gas and Eleetric Company, was used to construct the reef. The reef

D-15
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~* John L. Bedton '
Jchn Skog ! -2- January 18, 197h

con31sts of 1,100 dutomobile tires assenbled into 42 units of 28
tires; whlch were tied to the pilings under the pier.

The City of Los Angeles Idfe Guard Servicé, stationed at Cabrillo
Beach} was the next group to build a tire reef under & fishing pier.

- This reef, modeled after the Santa Cruz reef, was constrmicted by
city lifeguards as part of their diving team search and rescue train-
ing. The city entered into an sgreement with the Wildlife Conserva-
tion Board on August 18, 1972; and was to receive $1,000 to provide
meterials for the construction of the reef. This reef consists of
gbout 3 unlts of 28 tires, suspended below the pier.

The Wildlife Conservation Board, on January 5 1973, entered into
another agreement to prov1de $2,000 in funds to assist in the expan-
sion of the Santa Cruz pier re&f, The original groups, with addi-
tlonal volunteers from the Santa Cruz Sea Urchlns and the Benjamin
Franklln ‘Marine Institute, incorporated 3,000 additiotial tires into
the reef at Santa Cruz. These were located off the pier on the sea-
floor and were installed by volunteer divers.

The flrst open ocean réef constructed in Celiforhia was installed in
July 1973, approximately 3.2 kilometers west of the Vertura Maiina

in 18 meters of water: It was assembled by volunteers from the Ex-
plorer Scouts of Ventutra County gnd was irstalled by Department per=-
sonnel. "This reef; consisting of 16 units of 6 tires (L automobile,

2 truck) has been expanded by the addition of 36 additional units in
November- 1973. This reef provides appro}imately 1 meter of relilef, and
covers an area of 200 metebs By 20 meters.

At the Salton Sea the department inltlated plans to use large earth-
mov1ng equlpment tires were dfoppéd when the costs involved in trdns-
porting those tires were fournd to be too great. Plans now call for
the use of 1,600 light truck and passenger car tires. A four-tire
tetrahedral configuration will be utilized, resulting in hOO units.
One-gallon tin cans, available from Chino Instltute for Men, will be
filled w1th cemént for anchors, and placed one cin per tire. We will
reély on volunteer lebor apd boats to place these tire units in the

Salton Sea.
List of Materials

2 Information Buoys, @ $55.30 $ 110.60
2 Buoy Lights, @ $26.00 52.00

1, 500 Feet Yellow Braided Polyethylene Rope,
@ 3¢ 450.00
50 Feet Gelvanized Chein 54,00

T Rolls Black Polyethylene Film,

i © .6 mil. x 16" x 100! N/A
100 Bags Cement 190.00
9,400 Lbs. Sand-Gravel Mix . ' 47.00
Approximate Totel Cost $ 903.60
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Other costs will consist of mileage on vehicles used to transport
the reef units to the Sea, seasonal time including travel expenses,
and miscellaneous expenditures for emergency purchases.

At Leke Perris, the artificial reef was secured prior to filling of
the basin, which resulted in substantial savings in the cost of
installation. This reef is composed of approximately 360 to 380

giant earthmoving equipment tires. They range in size from 5 feet to
8 feet in diemeter, and weigh from 1,500 to 3,000 pounds. Two hundred
and fifty to 300 of the tires were placed on the site by the Perris
Dam Constructors. An additional TO were transported from a tire
dealer in Pomona to leke Perris. The following costs were incurred:

Per diem expenses $" 120.00
Equipment rental {electric drill) 30.00
Material to anchor the reef (10 yards of pre-

mixed comcrete), approximately 220.00
1,000 Feet of Polypropylene rope 100,00
Transportation costs to move 70 tires (Pomona

to Perris) 600.00
1 Day's Rental of a tire-moving truck and

driver (for stacking and building pyramids) 100.00
10 Men-days (salaries? expended to drill air

holes in each of the tires to permit trapped
gases to escape and to tie the tires together
and pour concrete into the tires set up for

anchoring of each pyramid L70.00
| Total $1,640.00

Enclosed for your information is a copy of an article on the use of tires
for artificial reefs from our May/June 1972 issue of Outdoor California.
You may also be interested in a publication of the Americen Littoral
Society on artificial reefs. The reference for this publication is: Unger,
Iris. 1966. Artificial Reefs, A review. Amer. Littoral Society Spec.
Pub., {(&):1-7k,

If yog ggve any further questions please do not hesitate to contact me°
a‘t 5_3 .

(o€

Dave Zeine
Wildlife Manager Biologist
Marine Resources Branch

Enclosure
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State of Cuhfornin ‘ e ‘tf S The Resources Agency of California
| T jmonnuM
Memorandum ey
To s Mr, Jol‘i‘n L. Beaton, P.E., Chief Engineer B _"}:.FE;.LMAhDam ' August 14, 1974
' Transportation Laboratory HA&BUH\D b
Department of Transportation “leeps OUPPY : Report — The Problems
Divieion of Highways | isRARY |  and Possible Solutions
5900 'Folsom Boulevard —TGEN. FILE to Disposing of or Recycling
Sacramento, California 95819 > - Used Tires

From : Depgrﬁhent of Parks and Recreation

Thank you for the opportunipy to comment on the Department of Transportation's
study regarding the’ problem of used tire disposal. The section of the report
dealing with the experience of the Department of Parks and Recreation in utili-
zing used tires for erosion control is correct. We found your report to contain
very timely information on the subject and have no further comments to add.

[T s DEILLY SLIETO

. WilliaW Penn Mott, Jr.
J/§ Director

M-3/4
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

650 Capitol Mall, Rm. 3400
Sacramento, California 95814 December 11, 1973

John L. Beaton, P. E.

Chief, Transportation Laboratory
Department of Transportation
Division of Highways

5900 Folsom Blwvd.

Sacramento, California 95819

Dear 3ir:

'We have received your letter of December 6, 1973, requesting any

information we might have on disposing of or recycling abandoned
tires. I'm sorry we do not have any information to furnish you on
this subject.

Yours truly,

D-19
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:F—Dvesc{l g&rw%
630 gansome Strest g %)
San Franctsco, California 94111 -2
7100
p ' December 20, 1973
l\ +

M. Jolm L. Mon, l'.!. ”

5900 !‘olm 317‘-
smn, Califarnia 93819

Deay _;sm

We regret we have i infornmation to forwmid you on the problems
of and ar possible solutdens disposing of abandoned tires.
Abandonad tires Eiind along rosds throighout the Hational Forest
luva not become an Lesue of significance as yet.

Sincmly.

JoN D. KEMNEDY

JOH D, KEMMEDY
Anth'g Regional Enginser

BRI 83 v o 5
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Agricultural Extension

@vensnv OF CALIFORNIA

T RIVERSIDE COUNTY
_ N e
21150 BOX SPRINGS ROAD RIVERSIDE, CALIFORNIA 92507 883-34901 I‘°H - 784-250%

June 14, 1974

Mr. Mike Quint
e California Transportation
- - Laboratory
: : 5800 Fulsom Boulevard
- Sacramento, California 95819
Dear Mr. Quint:
With regard to your questions about using ground up tires for soil con-
ditioning, I finally managed to get a hold of our Soils Specialist who
for quite a while was gone when I was in and here when I was out and
the gist of his information is as follows:
From the known compesition of at least some tires, there are toxic
~elements that could be injurious to plants. Having said this, however,
we cannot make the statement that the material would not, after a proper
walting period, turn out to be a good soil conditioning material., The
fact is, we simply do not know for certain nor do we know of any research
on the subject. Further, it is the suggestion of Dr., Roy Branson that
since you are a laboratory and perhaps have chemists on your staff, tHat
you could do one of several things. You could get various analyses made
of the various makes of tires that you are considering grinding up and
then also follow this up with an experiment, perhaps in a nursery or even
in an outdoor area, where you use the material as a soil conditiocmer but
leach it (apply excessive water) over a period of time, all the while
growing plants of some sort in the medium until you learn the time it
takes until the toxicity is leached out.
I realize this is a very unsatisfactory answer from your point of view
but it is about the best we can do at the moment and I sincerely hope the
- above information will be helpful.
Very sincerely,
* Y A Y
. \/ o ‘,"'/{{Q AT RY
Otis A, Harvey /
® Farm Advisor

OAH :ms
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NEW YORK STATE
DEPARTMENT OF TRANSPORTATION

Raymond T. Schular, Commissioner

1220 Washington Avenue, State Campus, Albany, New York 12226

P

Decemﬁér 14, 1973

Mr, John Skog,.P. E,

Chief, Environmental Improvement
Sectlon

D1V151on of Highways

Materlals and Research Department

5900 Folsom, Boulevard

Sacramento, California 95819

Dear Mr. Skog.

This letter is in reply to your request for information on our use of
rubber additives for sealing pavement 301nts.

We do not have a formal report describing our experience with joint sealers
conta1n1ng rubber additives. However, based on field observations, we have
found ‘that rubberized joint sealers last at least twice as long as asphalt
sealers without any addltlves.

The * n—place" cost is about 30 percent more for rubberized joint sealers

than 1t is for plaln asphalt joint sealers.

For your informationg I am enclosing a copy of our current speclflcatlons
for the rubber admixture and the asphalt sealer we use. Also agttached is a

copy of instrugtions for field personnel describing how to mix and apply the
rubberlzed asphalt sealer,

All the reclalmed rubber we use is bought from outside sources. We do not

get involved in the collection or processing of the tires from which the
addltlve is made,

Our present suppller is the U, S. Rubber Reclaiming Company in Vicksburg,
Mississippi, The delivered cost of their material runs a little over
10 cents a pound,-

If you are interested in further details on the manufacturing or use of re-
claimed rubber, I suggest you contact:
: . Mr. Paul Dolan, Sales Manager
U.S. Rubber Reclaiming Co..Inc.
P.0, Box 54
Vicksburg, Mississippi

Very tiﬁlyxyoﬁrs;-

A :
G° R[BSELL’ Pc Ec

Directpr of Highway Maintenance
GR:TK:esm - D-22
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ClihPDE - wwwvw fastio.com


http://www.fastio.com/

E

SPECTFICATION FOR ASPHALT FILLER

ITEM__702-05

MATERIAL PROPERTIES

Pen, @ 77° F,, 100 g.r 5 sec,
Pen. Ratio (39,20 p/770 )y 100

Loss on Heating, 325° Foo % Max,

Pen, of Residue, % of Original, Min,

Solubility in C 014, % Min,
Flash Point, OF, Min., COC -
Ductility e 77%, win.

Softening Point, OF

Typical uses

ChbhPDF - www fastio.com
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1.0
60
99.5
392
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‘Crack and
Joint Filler
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INSTRUCTIONS FOR_MIXING AND POURING RUBBERIZED ASPHALT JOINT SEALER

4;

9.

s

$thf; with not more than 2/3 of a kettle of heated Item 702-05
IHSQhalt fiiler). -

Add:to this the powdered-rubber at the rate of two bags (100
pourids total weight) to one 55~gallon drum of asphalt sesler,

- or §ne part rubbér to. two parts gealer by volume,

Do not overload the kettle during this operation as a certain
amount of foaning action 15 to be expected for about 15 minutes.

When the foaming has cubsided, add additional sealer and rubber
as;required. :

Heéat the mixture to a temperature of 3500-375°F for 30 to 45
minutes. At the end of this time the rubber should have gone
into solution, Draw off a small amount of the heated compound
from the kettle., It should have a smooth consistency., I
lunps of rubber are evident, continue heating until all the

rubber has gone into solution. Care must be taken that the

- asphalt is not heated to its flash point temperature.

The rubberized asphalt is handled in the same ways as straight
asphalt sealer, .

Make only enough material for each day's use, Prolonged
heating or reheating will cause 2 hard residue to form on the
bottom of the heating kettle. Therefore, overy =ifort should

~ be made to use up the contents of the kettle so it is empty

at the end of the day. Drain the kettles regularly and
remove residue from the bottom to prevent plugging the screens
in the kettle and. pouring pots.

2 X

April 1, 1973
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C\@PI% -

Jan.‘l, 1973

DETAILED SPECIEICATION

Ganeral Description

t

The powdered, devulcanized rubber additive shall be moisture free, black in
color, free flowing and contain no tire fabric or tire cord material.

Gradation
Sieve Size ' Minimum ¥ Passing Maximum % Passing
#4 : 100 ‘ " 100
i3 85 100
#12 65 100
#20 35 80
#30 15 40

The gradation shall conform to the above sieve analysis; percent passing
total weight. '

Bulk Density

Approximately 37 pounds per cubic foot.

Cured Specimen Analvysis #

Specific Gravity 1.28 - 1.33
Tensile Strength (p.s.i.) 750 minimum
Parcent Elongation 220 minimum

* See Manual of Reclaimed Rubber, latest edition, Rubber Reclaimers Association,
Inc. :

Testing
The material shall be capable of ﬁeeting the following laboratory test:.
ilhen 40 to 50 grams of material are placed in a tight 6" rubber mill the material

will band on the mill r6ll in one pass and wiil usually be retained on the mill
t‘Oll. )

Sample

A five pound sample of the material offered shall be submitted with the bid
for testing purposes.

Certification

Bids_mu?t be accompanied by a certificate from an independent testing laboratory
certifying the material meets or exceeds the provisicns of this specification,
Failure to submit such certification will be sufficient cause to reject the bid,

D-25
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Detailed Spécification {asintd) SR SR Jan. 1, 1973

Packaaind
The materidl shall be packaged in multiple layer heavy paper bags containing

50# of material per bag. Deélivery shall be made on disposable wood pallets
when specified.
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E. Input From Disposal Site Operators
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Disposal c¢ompani&s and agencies in each county were contacted by
telephone in regat¥ds to the problems associated with used tire
disposal at their facility., The following tables present the
responses received. '
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"“Notes on Tire Disposal Problems

1. No 16hger accepting tires due to lack of space.

27 Acggéting limited quantities of tires due to tires being
a fire hazard.

3. Whatido you do with used tires?

4. Tires won't stay buried in £ill.
5. Willféccept tires on a limited basis.

6. Do not accept tires.

7. Hireié private firm to haul to another disposal site.
8. Stoc%fpiling tires - not burying.

9. Area?éround tires are harq‘to compact.

10. Stilf burning tires and refuse.

11. Privéte truckers were hauling in tires from as far away
as Salt Lake City, Utah and Seattle, Washington.

12. Largé‘quantities dumped  at one time are very hard to handle.

i3, Peoplé dump tires in unauthorized areas (old dump sites).
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EASLEY & BRASSY CORP.

April 23, 1974

Mr. John Skog

Chief, Environmental
Improvement Section

Department of Transportaion

Division of Highways

5900 Folsom Boulevard

Sacramento, CA - 95819

Dear Mr. Skog:

In response to your letter of March 20, 1974, I hope the
following information will help in your study.

Tire disposal has not presented a problem in our operations
because tires are handled on a daily basis with the rest of
the waste through our transfer station. We do not accumulate
them in a storage area and therefore, do not have any problems
with mosquitoes, fires, or visual pollution.

At the landfill we do not plaée tires in the top 4 feet of the
fill, but remove them and place them at the bottom of the fill.

In 1973 we recieved between 15-25 tons of tires a week as com-
pared to 10,000 tons of waste a week. Our present disposal
rate is $25 per ton for tires - $8.90 a ton for other waste.
If you have any further questions please contact our office.

Very truly yours,

EASLEY & BRASSY CORPORATION

i 7/4%//

Tom Meichtry

ik : i 3@

\X\X 411 TUNNEL AVENUE L SAN FRANCISCO, CALIFORNIA 94134 L] (415) 4672552
4l

E-8 '


http://www.fastio.com/

L. MCCONVILLE
ROAD COMMISSIONER ARD COUNTY SURVEYQR

ENGINEERING BUILDING
400 CIVIC CENTER DRIVE WEST
SANTA ANA, CALIFORNIA 9270!

TELEPHONE 714~834.3438

ROAD DEPARTMENT
April 2, 1974

Mr. Martin Nolan _
Department of Transportatipn Lab
State of California-

9500 Folsom Boulevard
Sggramentq California 95819

SUBJECT: Tire Dispesal at Landfills
-Dear Mr{%Nolan:

In response to your questions via telephone conversation of
‘March 28 1974 be advised as follows:

Orange County does not charge a fee for disposal of tires
or any other solid wastes at its landfill sites.

After tires are placed and covered with refuse and soil
they tend to rise to the surface, however by cutting
tlres in half or shredqlng them, the problem is eliminated.

The number of tires disposed in 1973 is unknown.

Present practices for tire disposal are adequate and no
future problems are anticipated. Tires do provide an
Ldeal solid waste for resource recoyery.

If nOt covered daily with dirt, tires represent a posgsible
fire ‘hazard and mosquito breeding area.

Only;solid wastes, lnciudlng tires, originating in Orange
County dre disposed at County 1andfllls.

. Very truly yours, -

L. MCCONVILLE
Road CommlSSloner and County Surveyor

Te ‘P, O'BRIEN

-3

Refuée Disposal Engineer

E-9
LM: TPO: RJF
In the interest of waste resource recovery, this is recycled paper.
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Solutions to Disposing of or Recycling of Used Tires"

Legislature

DoOT

Districts and in-house
General Public

CHC

Consumer Affairs

Dept. of Conservation
Fish & Game

Parks & Recreation
Air Resources Board
Div., of Forestry

Dept. of General Services
Dept. of Health

Environmental Protection
Agency

Soil Conservation Service
Forest Service

Library

Counties .

Other States

Private Firms

11
10
50
50

N T e
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200
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